



)RTS* OF 

5H1 PROGRESS OF APPJRED CHEMISTRY. 




t 




luMK'N • 



II \Ki;!-'(>\ ^ 

I > i; •'1 MAIM 1 N > 

1 \N1. U.( 


I’l IN 

1 M - IN yi 1.IN VIM 1 ' IIh M 1 '1 





RTvVORTS 


iiii: 

P.ROQRESS OF APPLUJD 

e 



SOCIBXV OF CHBMICAL INDUSTRY. 


\'01.. 11,. |‘.I17 


SOvlklV Ob' riJKMh \\ INDL'^lRY 
• * V riur -I, 

D- i7. l’’l>Min{T >yi \Hi , 

b; j 



rUIiLK 'AJiryV COM.MlTTiy* 




*K. F AitM-'MU'su 
"'JrifAS' J. IIakkj*. 

K ItAi V, F K S 

|\V. .1 .. Hr in i{ Kii f.i* 
•(■ (' l> Sr 

F IT. r>in:. 

(' I*' Ckosm 1^' K S 
.1. I»l NS, l> Sr 
•K V I-ivAs-^ 

'I'miMA- I' A IIII I \ 

II 11 h M 1 N (.J W W 
.1 T lli-.vvil I, US.- 
"W. R I l<»i)(JK I s-vov 
(JiMNI Hool-t-tt. 


IIkSIM I,')(!'. I) S. . (/’/>i 

U ^r , I’h.U *1) Hi>WAUl> 

Jl I Ha*'.llSPU. 

S ( 'll A Kl !■>' A K 1' \S K, 1).S. . yw\). 

A K ^ 

’.V Mat SAD 

KrnoM^H MK"Hi, H'i U K H Sj 
". i f. .MuK(MN, II -I, , 1- li s,' 
li. «R Priii I y II 

Sir HoVKitios i{i-nWiHii*, Harf.* 

• \V, .1 Kir- 

\\ \1,1 KK I' HmD 
W \ I 'itN S\n III 
.r.iH V SiM I I,Kit. 

I . r I'UoltNH, I'll 1) 

W \(J S Bif 


I' U Sf 
I'll U. 

w. 


M« of .Atinini Report- Suli I 'omiinttr 


• • , 

(■OX'I'IMllUTOKS 

«. 

II. W Ai’i.hv, M Se , USe 
(' O Haisi>ii It 
F KirMAHi»H Hoi/rov. , 

.1 S S H It A M K 
.1 K Hitiiju- * 

V* A Hi'irixtUKLu, M \ 
A .1 If All! 
r II. I' IIkuiot 
S H llHioiss. MSe 
.1. \V JlisriirKV. 

A. R Hiso 


'nils V()I ('.\1K 
(i r Moitc\S. U''. . KKS. 

R S M-iitHKi i M \ , I'ii I) 

U 1' n-HiN 

F I. I'\ MAS. U Sr , I'h U 
W. .1 Kir- 
('ki'i i. Kk\ n 
S. Rlir M 

K \V Smith, M Se 
M I' SI K\ I \ 8 , M A , Ph D. 
it V Skikh, M Sr * 

.1 T Wi'OD • 


A’i/i/'T. 

T. F. 'JrHiov, H Sc 





T'()*NT !• X TS ■, 

PLANT AND M^TIINKHV. lU .J W. ". in.l'lf 

• * 

FUEL By J S. , « 

I)i;s i i:i ( i i\ i: hisi H.i, \ i i \i: 1 * 1:1 m n i lu r w, 
S\iirii, M . I' I i ® 


MIXER\l. nil, H# \\ I \ r.i 


M \ 


(’oLo('Ki\<, M \ I ri;i:s AN mmiKi 1 Mok^.^n. i> s. . 

■ViftitKs. I’LN I ii.Ks, (■i:m,i i.(i''-r \i’i:i; iii .1 p Hmc . - 

iPLI 

MMCACIIINC, ITil\IIN(.» \Mi ll\l,s||l\i. IP S II 

IfKii lN''. \l S( 


AriDS. AI.K \i I*'. S MAS. N.- ^ !'.■ 


\r I 


M S< . I) S. 


CJ. \SS. REI'l: \( I nR\ M \ |'|';i;l \|,S. ( IlIMMI* ><. \\i> Bl Il.hINC 
%IA'lf:l:l M,-' lA W I Hi I I I 

MKI'AI.I.I HlA.'ir IHiiN \Ml,sll-T,l. IH i 11 II (s m-, n ii. P I (' 
A II S M 

^l■:TAI,l,Uil.^*|)P I'llP M)N I PITHiiI s MKI \I,S • lAi: IM.in,N. 

A H S M , • ' 

« 

ELEciRn ( iii;\>.v'i i:\ \u Nmiuk.i ilvtt lis. ?iir 

•• • * *• 

oii^. I-VIS. \\i) wwi^ IS \m H r.c.i iMN r I . iiii.i ( I , I 


RVINTS. l*I(.\l! N’|s \ VltNI'.Hl-s IS K s M..m m 

Vii )) . I' I ( 

INnl.VRI 1 !I:KI:,?vi is ll P mi m \l \ * I'll lA I' U 
♦ # • 

I.E.VrilKl: AMI 1 . 1.1 !■: is ni I I I 1 

>1 nAKS.^s'l'AiS IIKS. \NIm;I \1> is. I M ..I 

I IlRMKN'I W InN 1 N I H M R 11 > IS Vinnrl: I.in.. 

w v'l Ki; in i:i 1 ir \ I loN \m» v’^i i \ i mx* is s iiii.p m , i 11 

FINE Cin-AIH A[.^. MKliin.WI. ''I I'-VI \M TS. \\l) l,sM',NII.\S 

nlt.s I s 11‘ \ s K Lm In \ N I * '■'I . I’ll 11 • 

• • 

l’Hnro(R{ vi’llir \1 gXlRl.U.S \M,! I'RnSFsnl ^ IS U \ Mni:i-, 
M S. 

• 1 "T ji ll t iflll.l^s 1^ \ .N I . l.illj^lSli 'I III r.*lT -I 0 rtl tiT 1 ll'l» A • 


.{ s 

'iT ) 
I". 
I pi 




^REPOR T.S 


I'F THh 

PROGRESS 'OP APPLIED* CHEMISTRY. 

I’I.ANT \MJ \l \( III.NKliV 

.1 W Ills. MI, I s \ IIS M \\h Srf I' I c, 

at itw > I' • H . 

A, s li 

Pi RH \ I-'- III iu> (It j'Jitt iiM'iit’of ai 11 \ It h.i-'V,. 14^11 h hmi nia<l4* 

till* u.ll ,|v 111 I IirlMli I'llllL' It. Is illiricillt 1111(1 III IlljU^’ 

*ii<('S imdi'sii.il'li* to .1 (onijil. t.* aicoiiiit of t.li«* ru'W (l'*\rlopiiicntu 
tij^t li.f\i‘ taki'ii jilaii' in tin* iii'ln-lrr u!iroiii:ii tin* inH'n.sMtv nf siinccHs 
in the w.ii and ft-i od (ir.lu Ih.* fact.-i <d iiincitam coiiiix-tilion. 

('ontiniinu^ |)[o( and j-lant loiv*- su|i[)laii1.i'd f.iitidiar disnon- 

limioiis niclliofls, new inaf'*!i.d** lta\.. lijio ^I'naral iiso, and 

i)n|>ro\<“ni('iits of ln(\d itial<'naP of all Isinds }i!ivi* Ifcnn made to nirrt 
tin* m'.'ds of rln'^ lo'iiiK al <*ii^Mn'’.'i .» 

til'lif' Iti'.sf, cliriiiical stoiiouan* \\.i> fornn’iK tditaiiK'd froitf t^‘rl^any 
hy ( hcnm al niaiiufactain-is all i|tc woiM ScMTaf ni.iniilai.t’uror.s 

in this (‘oil lit I and in A inci n'a now < laini. u it h mi list ant lal n*as<in, that 
th(<ir jiroducls ti.ivi* iioM-r i>.*i-ii ^ini'iiss'-d OMicr makers an* fairnini; 
oiit. cheiiiK.il ^t.oyew.ll<■ of sati^faetoiv .jii.ditv foV t.ln* iisrs aIiicIi it 
may he pul., hut. franPir .idmit ” t hat. Ihev arc slilr'nii lie* road of. 
iinjiroveinent 

Pt'rliajivs it !>; more to he reniaik<'d th.it Ihe designs of our manii- 
fa< t.iirt'r.'.^ of pipes, condenser'^. inj(‘( tors <'oek.s show a < onsiderahle 
.idv.itH'i* on jire-war pr.u tiee Thehisr of the‘diamond lie.] in producing 
tiiie worliine faees in sfoneware has made (oeks arid siniilai liltin^'s 
of so«u' makiTs more rdiidile than was forwu rlv thought, [aissihle. 

Silua ware, wliirli had defmitelv estal'li'li'-d if s'position seven w*ars 
ago. hascontiniK'd to hy of the greatest possible service in tlu* produc¬ 
tion of [mrevu ids ('l*>s<^| eas. ade Imsins «d this material afe now used 
for the denitratiiui of imx('<l acids. P<.t coolers for coiirentr.at,ed sii1j,hurie 



* OF Till: ritO<.RE'?H of Ari’UBl) (IIEMI-^T^Y 

• • y 

a( id AH* ikmHv ll^liv<•r>,ll|^'of thn lii.itcfial to 

lo liip'M rapacitl hav*‘ mad'- |>o^Ml)l'*Iar;iyi s<',d'‘ ojMTatuTns (ni H'ltain 
purr uiatmalK, than hiriir-rly Owyiy' to tlir Mnalf rurlliciriit fff 
<;xj)an-<ion anti ^‘oinr^haf luitfh- < Iflira* t«^r rf ^km .ind <oo1iiil; 

|)ij)ra arr usually r\po'rd 11 ir air and < uoIm; li\ w .vt' i tin klinu (i \ or 
tluun', frartiirrs aii#l Ira^s an- th'T'-hv n adil^di r< i tt^d # , 

I ('rrafhrrni ts a in u n^ifi rial ulp<li i" siiuil.ir fti sdira uair in 
havinr a low cin-llii n-nt t>|^<-Kj^an'ii>n, hut ;s < A|i#hl(-«>f standiiiLl iirratri 
Htr^sris and n-plai in:^' st<*n<".\arr m ditlii ult siin.ilioijs It t> u-'rfiil for 
hr>l CM nd^ II SI nr \ csm-I •> aiir! [uprs m nuis^v h< i# f hr trin[<rrat iii'r ,ind 

ot.hrr <»tndlf lolls arr >r\rlr alld uhrir Its tir^t Jll-'lllU'd ^rlitri* 

' fural futm|)s this UMli-rial (arinoiiryd) .in- >hid to In- \rrv suf( r's^jid. 
Thr usr of hri^Ku(rih III rhrftiiral |lanl » liiist I U( I loll h.is int irasyd 
t‘iiorni*uis|\, and thr rrliahilita of ri-rtain rirw (rtnrni-' liu'' rn! 
uianuhu t iin-r.s t o do w It lioiil. an\'.sh''i‘t Ir^d lo'.rimr whi'h was foi-* 

furrt\' nr(rssai\ Tlir-urli knoun liraixls of hint- Inn k. mrtaliiiir, 

• 

ohsidianiti'. ntui. \'r , lia\r irtanird thrir Igrh (liata<tri and srvrial 
nru lirand.s hav aUo a^nr.in-d Thr rn-at sia < u hn h has att'-ndril 

t r 

thr (oMstnntion of srruhhrrs, < onrrnli ,tl ois. and otln-r )Tint workiiir 
undrr rom|i;ira1 1 vrlv liirli Irmprr.iturr (oiiditioii.s m thr < oin r|^tratuui 
of sulphuiio and and sinidar |)t'orrss(•^, of rrinripo<l Inn kwoik with llttk* 
or no tnrl al ptotn tnni or support. ha.- hrrn dur to t hr«-( irntili( iisi- of 
{■ri t am rrniriit s W lllrli ha\ r lirrn 1\ now n (or sontr t inir. J)ut W hl< h W ri I‘ 
not, lUlfirr-lnod ^>lfr of thr liio-l -IKirsvfnl ,,( | hi'-' (i'llirnt-' roiisl^s 
of ai nl-rrs|st iiir sihrooii.s mat ri la! mi \ rd w it h a v n*v -mall piopoi t nni of 
ralniim siilphatr. aVd madr into a thin pa-h- unfl" sodium siliratu 

* * % 4 

sioliitjoii Vfirj thr iunkw.uk i-*omplrt.-d tin' sUmlurr is r.\p.v>(‘,l 
hn .1 f.-w da\-I o a l.mip.-iaj Uh-.il ahopi (' m /mnr Witlirood 

foiitidal mil-, -olid dr-Mjn ami wrll mad.- filanf ol tins Mat iir.-, no fai^uir 
Uhrourh I la. k - *n ot ijri dolri I - I k.-s plat r ami I hr si/r of units ma\' 

hr rmu m^'iislv im i>\i-r.| Vith a .'ni-r.imnr lowriifir of thi- tost of 

1 V • 

pr^iii. t loll 

('linuiral rast. non has hr.omr hi-tt.-i known dnniir tin- hist- frw 
yrais. altliourli thr imp.nfamr of u-iiil: a sp.-cial ni.itrrial hn (hriimal 
piirpos,-- rvrii now. I- not pioprih. apprn latrd In .-pitr <d thn 
dr\tdopmrnJ of an.i ir-istim; ii.ni- .hnnn^d r,i-l non is iikrl\ to 
mmun tin; i>.4't iif.itrnal hn mlrir ,i. nl .-till- .uid -imiiar' puiposrs, 
whilr for r( 'iirial . oijst I m tloti It niu-( i .nitiniir to h.* t hr mo>i im['('(tant 
matriia! of tin* rlirnma! rnrnirri* * 

) • 

^ an I ilinit,-|[.>llc\ ainl \Vi-!>fc, ^all:; I!»I7, /, IU17, ll^^7. 



'Kvapni.itor.s with tulml.ir luMtfT'-.in«l oih«‘i 
such as ainjiiuiuimi nitf.vtr, rau^tu -uda, <\:c ' wlnrh ihm .•^^llatl‘ llh* 
UM' of < li'-iiji* ,i] ca.^t inui. ini|)ro\ix| ojyatlV A \it\ rllirn'nt. 

tv|»'.' u-in;; \riv tiilic'. iia.' Kri'ii niadi/'innt.' i‘trni<'nl .mil 
a loni^'T lil<‘ h\ 1 h''i?i\'-nt loll of a lio<| of ia^lm;j \ri\ loii^, vnijiH 
lioi<' tulM“< <’|•’or^l''l!^ ^U( li wri-' inaih' of Miitahh' 

loML^tli nll^m^ of wioul'IiI Aon -oi ^o (hat (ho lifo of tho tiiHo 

w.i-' ih-foiiiiinro li\ ^ho lito ol tli<‘ ^o. 1 ^o(«,. will!'- iho nnnil>or o| ImIh's 
wlmh I oitM Ijo iimmI ii), a •'[•.oo w,!' loiiuood I |nitj^ioon'‘''j 

(M'l lion of ? iin lioio .^ihi ahou( I') fori loiiL' .iti‘ now nnido"’ 

})\' w-'ll-knoun 40^1 iion foiiinh 1- lo ino.in^ ol ,in iiiL'onions niothoi! 
of .'iippintiiiL: tlio ( oj.'^ ii i-v* .if . .nil's,', u.’ll nnil. i^tood that llio ii.-so 
ol niota! I liaj'li'l-s to <iip])oif llu- o.iio oi ol an\ n-rat. rial wliu li roniaiii'' 
pi (lio nicrai i-s onl -d tin- . j .lo^t nni1 w ai< oiinl of (h.- lapid coriosioii 
w hioli w oiild n, ( III * 

Tho hiLiln-'l <jnalnios ,,| <,1-^ iVni ( sh.'H .ont.iinoi ' .>1 ‘‘.soini 
,st<'<d <|nalif\) li,i\<' hoi-n joimd of sfoat^v.diir in snl»l it ut.nm foi 
.sf.'o] wlioi,' (In' .(.ndttions Im\o no^ Ih'.-ii to., .s.-x.to llioh pn-Miro 
a[)|Miatii'' o| s,torl I an imw !)>■ niadr witlioiit. tin- tioiil)lo foriinTly 
oN|',*noni<d l^lo(lll, str.'l ( a-t 111'.;", .11-' ,d"o a\.iil.vl>lo .md aiitoilavos, 
of (<nrod oi,'a"t. ni4-lai aio i.'adiK mail.' \ nt 1 oorrosi v ,■ stofN and 
soli hanli-iiin'i slrrU. in ulinli i/ri nl ad\ano.-,s lia\o h.'i'ii mado, aro 
ofton of \,il*io to tiio . In nin .d,onL;inooi foi "tirroi", Ml)Mo^. ainl rako« 
in fiiuiai o al lon" - ‘ ' 

Tho n:o>i.^!iipoilaiil i-'M'iit allo\ i.s iron "ilioon. whuli i" "oM nndor 
^10 ti^ad-- naiio''^. Tanlii'oii Miuiton. Iionat. N'aiki .V'r 'Iho Im-."!, 
Inand' <>1 tlo" ,dlo\- <ont,tni afioiil Id .,1 s|||, ,C|) with nlitninmii 
ijiiant it irs ,,1 olli.'i stihviiiiii os I'siM'.ndh LMapliit'- and ['lio-of,,,riis, 
jTho foii'ilo "1 loiiot h of sinipio I a"! lo.j s alnnif 1 hio.' .jiiai t .tn of J hat, 
of < a>t lion 1,(11 .>w III'/ to its (ii'jh sJiKiij^.i^r,. |, ^ st i. n'.;i [i m ’i"'- < annol 
Ito lolird Mjioit o\(rj/( foi 11 n' 111 1 11 '' T atid >ini|il<“^ oastiliO" 1 lifjT- 

tniMtoIr iiio-t. < ,i'( itios aio j,.,! - nis jH"!. lx low I in' ■"kin and t}ii'd*"^"’^t 1 .v 
IS oil.'n I lio , aii'-c of f.iiliiio in ii'i It' n''’n t an< to rorio'ion hv nit i to 
and siiljiinm .n nK i" s<i lomai kakk- that it ha,' rapidiv .ahli'liotl 
ilM'If a 't.iiidard niat<'i la I' |.j| tli'-s" ^nl ) -1 am O' I h p.'s., ( o( k 
foold,' nifin and ( of doii.'<-i" A. w hn li wo|.' loimorh' mado m "ton.•• 
W’j^t'- aio now (oniinoiiJw madi iii non "jin on ami on an omit of thoir 
liioin'i ^m.it (ondmtivitv ami 'ifoalor '(nrnjtii. 'hou ini[tortanti 
COoitoni i( ad\ ant.i'io-j 


K'-'i h* r " < 1 Milhui.;-(ilIII ” iiji'O’ iioi 



10 \ HKl'i.KTH OF THIC <i% AITI.IKl) 4HEfll''TRY. 

• \ 1 ^* •• / # 

I nfoitiiri!it»‘l\ thf ni' tiil rannot l/<* iii.i<lnn*(l *ntli unat 

<iifVniilt \ , Imt tn<T< II!y }iarilcn»‘il 'InlU a/- ofton «ajijWiIo o{ ))ro- 
(Uicin^ a Mut.iHfjictorv Ih^.; * Tilo \vork*f)^*f.rtrs of arai \al\r> ami 

siirular Irm- siirfucrK an^ pr^iiK #»1 In ;j;r5iiliii;iVut)i crif-rv 
KaniiiH fc»r ns<‘ in tin* a^'ailr of sijlidij^nc .nai coia filtration 

luiva l>fui rna<I«- for soirif timr in tlii'' in.itfri.il l)Ut^-(frit1\ |»lants 
uith liaMijis ;t ffft in iliainfti*r*lia\r <!is[tfa( od tliy-'O t.ikina tin#onlinary 
lli jmii M/.- rinnyfr )mni|% ami f.iits ah‘ aKo ni.idf in irom-'iliron 
.inti in Minif < aMf liavf hffn ■>«('< f>>fulr wlnlf in otlifr> fiaitnrc 
of thf < <i''kina'^ li.i.'' hffii a i out inuou# >onn f o1*l r oiiMf W it li < arf Uil 
• n f i^.tv'oid <^io( k and \ ilnat mn, a tlf \il>lf drj\ f i/itoil w oi kiiiay''Iii|i 
and riiaffiiai, tln ir is no reason ^liy tl-.-se nia< liineN shdiiM not lie 


alwavs 'yieeessfiil 

eldoiides Ufll 


lot. |e^|^t h\'dio( Idone 


Marftv other aeid reM.si ni^ .dlovs li.ue hfrn proposfd and .1 fe\>i 
veiv «\jifnsi\e oiifS coiiie into ee>...sflll Use .\|i kel con^.linine 

fiotn |.*) to .')() of ( lir.*;niniil n ^ists nitiie .n id peifertlw is ^fry 
di!i fde. ran lie for^eii. am! lias .*t hieh tf;nsije strenalJi (.■)() tons per 
Mpiaie III! li 01 more) It. docs not foiin .1 scale ulien lieateil to ifilness, 
^and ha^ the highest ‘ red h.inlne-.♦ ' of all .illo\s ft is an evcillenf# 
Milistifute for platinum in manv phint", esporiaHY (at.i^'tie <Iieniieai 
plants Th<- sueee>s 111 leifiit. \eais of the elediii sto\e, elertim 
lalmraloi^ fimiaers. InJ. plates, et( . |■^•dlle to the exeellefit plopeities 
of I his mat el lal I'rilorf ini.i t e! \. n i'...[oul\ ,ifta< kej la hvdrot hhaie, 
siilplitiiie. and hvilroliifoiK .ind^ / 

.\eiit-re-.isfinL: .ilnminuim allo\s oftieiallv owe a^v uood (ptalifit^ 
tiie\' pnsvf>s to the prescine (tf a sin.dl pfKftyai^e ot <hlommni (levs 
than 1* ) * 

• Tlat imim sid'st ^(iit cs h,^\ e alv., .t ppraTed u hn li .iie allo \ ' » oiit ainin;:? 
eold and jlilUdiiim • • ^ 

‘ Al^l lon^h t h<- impioN enients made ift plant duTinu: t he hist f, w \ rar.s 
ha\ e lieen \ ery orcat. indeed, .d t he s,tmr*i nne 011 a^'eount of the market 
conditions, then' has (om(’*into uvo m mm-miiiiition iMdu-sti\«.i very 
laree amount of plant of the mudevt and most nns.iTisf.u t^av kind, 
\vhi<'li will Im' ser.ipped as sooPi as tlie war is o\er Most of the impiove- 
nients have heen^ in.i^le hv the .yipln .ition of^ well-known swientitio 
princi[)l.’s. amf as a result of ^he imlii'-trv heintr dependent upon 
for its e<|nipm('n(. Id.iiit, whnh was foiiiu'rjy of hin'i^ni origin, has* 
Ix'en made on tlie spot, .iml in, m.inv e.isiss of eyorinouslv inerea.sed 
ellieienev'. ♦ y * ' 

Th*' ' K*'k»” disinte^Tutor lias Income \eiv j>o|)nlaik on aeeoiint • 



ri T /M> M M nr f u^ 


11 

I of its sini'plc (|rM;'n, ((Hi\micyM- in iNn jhhI nthrM-in'W It is .i 

bori/ontiil (Um* <li.sniT<‘L'r;ir-ir \Mth .in meins,d .sjuial <ln\<‘ 

Kxcellfnt «lis< outininnis .mil luntinmui'' nulls ai>' n<u\ ni.oK* 
wholly in Unt.iin -^'iinni'ily e\,'n the \i'Vri. ,in malvem iiit|,<iit,-<l 
(liTinan ponelain Imdies An in;.'eiii,ius iiieilitii atnm of (l;e b.tll null 
lia.s conn irtto i onsnlei^ahh* use The trnnnion.s aie nia.le hi.How so 

that t realnnuit. with ^Myes or \ ,T iinni ili \,ol' m.i1 .. iie,! ,mt ,luiini^ 

tlic ^rindin;; opei.nI’ui 

Sever.il neu loavtino fuin.ie.-- h.ne PMUith l.,'en |Mn u 
A,nieehanicai salto.ike’fuin.n e,^ i.vllv .olapte,! for ili'e 1 1 . .it menl. 
of eoninion salt u it li nit re eake fm f he [.roilu. I nni of h\ .li o, Moi i< a< id, 
should he nientioiied A si-'-'e.s of rahhlesof hlllh-sj.eed vteel, ll\ed to 
a Jrame. aie reei(Uo(ale,| l.\ means of an ele, 1 1 o niot ..i sfmin^ u|i 
t-lu' niateiial «lurine th<‘ re.ntion ai'-'l iniduaih' jiii->hinL! the e\h.ttis((‘d 

niass to the e- It of the fill Uai e w hel e ,l 'i re\\ i on \ e \ o| I eluoVes it ; 
the rah hies are henf. t ow.inls the • \ \\ to -n ure I hm result t )n .o < omit, 
of tli»“ imrea'iiie reli.ihilih- of tiie loiaM omm hann al [.\ntes Imiumt 
hire,' nil III hers h.i\ e been in-^t .died hi-' li with an - .ind \Mf ii water < oo[ed 
arms Hv arraim'iny the louei hearth .o a miillle he.ifed h\- |.iodiner 
•»ras.'I oal <.r oil luel sm h hniini'.h.ne been |><‘jfe,(|\' aduptiil for 
roastiny hleridt Th'- po|.nI.ii it e ol t lies,’ fimiat es |„- le.iddv 

under.stooil lloiil the fait tll.lt. llie p'owi | |e,j|lll,M| Is le-- lll.Wl } ll|' 
[•‘•I toll ''lit [Mil I uie m.t n < a '' .it t e lid to s| \ , a 11(01 1 . tin Iiai es, h I M It H 

’( osf. aholit, 2'/ pel loll and rn li 'j.e'es aie i< adil\' j.iodin ■ d \ s|||||ih> 
me, hann .il T;s'il)le linn.iee wiih one lieaith .1 siimlai d,s|Mii f,,r 
/pel lal lo.mtino oper.ilnuis h.is .tl'-o been iniiodnied 

In evapor.itiny and dmtillinu; pi.ml vie.it .stnde.d have I.. made 

hv the .ippln ,il loll of ,s, lent iIh piimiples It is now vo 11 nmb • siood 
Wiat hijiiids and ai> \ei h.id londin'oi.s ,,f IpmI .md ih.it the 

most etlh n-nt he.itiiiL^ methods m.olv.. e.ihei 'adiation or n.e<h,mi(.il 

tiansmissloli 1 he llilieiollll ■'\^tem ot siilf.ue I Mill hits} loll I,s ,11 

example of (.he foiinei nieihod .ui'l him '•oi.a .md simitai e\apoj.i 1 ojM 
ar<‘ e.xaniples of the l.ittej The ),1,,|. \'1 ||..|, 1 , the a-llation of the 

boated and lieatiny llmds the moie ,.|hi n-nt u il! he the h-Mt < ojidm tion. 
iJy loweniij,' the slatn le\'el of , he Inpii,! m oidin.nv e\aporafois (.he 
cva[)orat.ion m;i\' (rften'he im lea'erl as mm h as do . .md in (.he i limhini^ 
film evaporator, in wKuh vehaitn s ot over 2<>o feet per se, rmil 
arc uhtai^ied, (he elfei t of hipdi m loi itv of the heated lliml on tlm lie.it 
transmission is v<tV pronoiimerl 


* >.>1 ami (Juttinai.ii, Kne t’.U tJJii I'M J , l!(|n, sJI 



12 ^ * UKI'oliT^* OK TIIK IIROOHKS-, OF AFFUED CHEyi-'TUv/ * 

• « * I ♦ 

III Mtiilti|>lf ftTr( .11) avf:raif'‘'t' liil^ratiirc fliiTFn^doo ^ 

of ul)oiit. .'{() (' fi.i'i hnSi u^u.ilh' ( oiiHif^ri'il ^h'- iiMi.'-t I'flu H'lit. jtnu'tire 
in that tlio plant f liar^'.'f'.t hr^t lu^f, I'lniPj-i, anti (hpii't latioii .in- not 
’iinniO'liTiito In roi •■nAV' ar^ t- n ftT'it pLyit-:, v^th av'-raj^'a tonip'-ra- 
tnr*' (iilh'rrhf'-s of ahoiit Ih N . havo t oiiif into«ii'<‘ in op'•ratlon^ not 
in\t»l\inir s. rioij-, currttsiMii A tuAs ti'-p.irtiirovfla'^ novs, hti'ii.takon on 

tfio litH"^ l)\ Si. iiii ri*)n IX<)H ,ui<l has lu i ti carrff'il to J'fat Heal 

• ♦ * 

n-viilt • « « » ‘ 

- „^\\’oi i^tio u ilh \or\ ^iiiall t<'nip'Tatur>'(lillrronn'-v (2 tooM’), s\ith 
*l’tlni, ''prav, ^>r Miiiilar nn'tlmil of tl»- liij*iiil to tli>' li-Mlino 

.siitf.it'o. if IS po.ssihlr to t'oiiipros-. oilMi'-nrl\- ih'* \apoiir :;i\fii olT ''O 
us I o raif'' its li'Miporat iiri ft) th.it of ' h«' h'-at iri'j si.Miti T\v o s} '?t<‘iii.s 
of (|oMio this lia^r iic'ii t|i-\isr(i In oni' t lo '•uk r'Msc.i pro>Mir<* is 
ohlain'a|*liy nxaiis of a tiirinn*- all'! in fin' othor hy nifans of* a \ 

strain jrt,® t!|r strain -upphrtl hr|||o I In' hiMtinU' strain from tin' 
hoilrf It IS oh\nni' fh.if th<‘ riif*.'r^io Inpioi (an hi' InMlrd f.o nrai 
tlir r\aporation trmprral^jrr Ik.' a hrat rxchan-^i’r rririvino tin* con- 
(h'livd water Thr tmhinr fan ipetlioil present*, the least ni''(h.innai 
(lllln ulfv .iri'l (he Imthest ellil irin \'. hut life ste.Ull jel method mar he 
mon* sintahie foi chemieal purposes ^ ^ 

d’lie elllen'ln V of sllelt e \ ,lpoTat or.s Is I'enijirkahle^ SlIiele-efTert 
('\a|iorator.s ^n\nm results .siiperio*' to those of t en-rlTeet* e\apora'.oTs 
of norin.d Ivpe I'srd m loiijiiintion with a tiiiisher^’ they may 
displace multiple pi.Hits kor iii.in\ purposes 

A \ erv <‘lln n'lit. form of heal me ,surfa« e for >1 ills Tor i U'lnn'al w oi k 
IS formed h»*a haid. ot hori/onl.il held tiihes ‘ din; tiihes are ii\ed 
at oin* end .ind eh'sed .it the ot InT. ^strain heme supplied thioijeh .iii 
inner tiihe, so that tlnw .ire e‘is\' to rep|.iee*ain1 ei\e a hn^h i oetlieient 
of he,it I raiisnii.ssnm ^ ^ ^ 

\ siiiij^ile ( r\stabiliser ^o li.mdle t In* eniK eni r.ite from the ' lini-shei '' 
consists o| an mi^iied cooled rotalii^e (\liii(h‘^r pro\Meil internally 
M it h a «ii\«'d .SI Taper to d"t ,ich t Im et vs(^als as t he\ foi in 

\ nuiiilierof ,it tempt' t<,'g\ onl h.ick pie -suie m t In- m l if\ m^i olumns 
of st ills ha\ e heeii made w it Imiit. elhcieiit result d'he pno iston of .spiralh 
of nil r«‘.isum t u 1 st' m f he he.itiiuM iil>c« of si ills and < mid e use is is found 
to ri\e increased he.it Imnsmissmii h\ iinreasii^: the .ieitatn>n of tlio 
ihmis Such Spirals iTscd in lyt rn \cid condense is ha \ c h.'cii of \ aluc. 

• 

’ .siinli-rluiid :md holu-rr e\nprraior * y 

^ l*rn. he And lh>inllrii (•\ .ipooit.'r. » * ^ 

^ l'\t^ 1 t'l , Mt'li'ilf, -Oh 1 Wrleti, Knr lOlh, J , miT ',.i7 

^ (ioodnin (ludiimmi. I-aii; I’.'\t 1 11 



PLANT i^D MA<mN*IUY. Hi 

ScrublJI^rs an<l wasluT-i tirft c^ groat^ifitf^cst to ^n- clu tmi'al '■li^iiu ri 
Filiinci iuatrj'!als an- (aat^tatitly Ixaiio nai't his ilrnmnU 

and ideas. Th*‘ \vry-kno\Mi,j;#<K 
have het’ii iiyitat<'d l/ an .tfttlir 
^lass with a small in-l^'i'nt.iee «d cail'on. ’ Of filling materials made of 
stoneware* i,^ue*hriek, .fnd simdai ’materials. " propi'llei. " K B l\\ 
“ diabolo,^' aiuf manv other eeIl*foim-' ha\»'‘ I'oi omr [)o|)ular Tidndai* 
scfubbeis have atso l{(‘(‘n ml rodiierd w n*h < < xs 

S<*V<‘ral de\rlo[>lM‘llfS, 111 oa^ \\ .i slim ■> and sriul^beis ha\o hien 

ma<le. Jn m<'ehanlt-,d wfishrr>. ihesiso of a siullim: lio\ foixlo' lotatinu 

• • '3 

sliaft^mav 1 m‘ a\'*ided bv pDo. idiiiL[ a deop (ollai on lhev||afr \\<iikin^ 
jn a ih'ej) jiroo\e next tlie l;^';frim: inside the lasliiL' The ■waslitllL'' 
ln(nid bmno eoiilimialT\' ihiown fioin tlie i‘d;/i- o' the collai into the 
* I •cess, forms an <'\i client seal to 1w asli.T," vOm h is fico tiom f In* 
f^n tion ami wo^r and teai*of a stailhiiL' bo\ 

The sjiace sijifa« e aiK ant ae;i's,.>(• an anniilns have h.-.m ma«le iiso 
of in a eas washei and c<Mi|rr '' m \vhi< h *1 le- oas is subjta tod (o s j,ra\ s 
of water whih' in t lie annular s[ia( rs a I ulmlai apparat us \ sin;pie 
form of .it<niiis«T has been introdiieo-1 wlmh m csp.aiallv iis'dnl for 
^Jiiek"* Inpiids, and is piovidrd with lateral jets to break up flm annular 
stream befmett. lea* h*'s tin main atomism;: jet 

'bhe {'ott 1*11 or similar appaiat ns bn t he e|e» t rn al deposit nni <d fume 
ami dust, has been adopted m s( \rral < h<'nii',d plants |'(n* t he <h-posi- 
rion of fume from Oaillaid ami other i om eni lat ors.. ph»>sph<n i<' a< n! and 
similar jilanfSyjI^e app.iiatns h.is been veiv su<a <-ssfii|. Where, how- 
^■^er, si)!id as weK as lupnd pailules are piesent. the plait is not ,so 
Well thought of At one < om ^ntratm;: plant .ibout ‘Jo ions of 
10^ to 50 ' siilphurie a< iT Is rec.oveied 'dailv from the fume With 
(kv dust such eieetroKtatn ' plants ej\vej v eood lesults. e,spe( lallv in 
(«'ment ami .similar industries • • ‘ ^ 

Tin' (Jaillar^ cone*- itrator fo* siilphune and ha.sVx-come a standard 
])lant f<»r Iar;:e ontj)Ut.s. as the Kessh-r plant is for moderate o itputs, 
the ca.s^ad<‘ plant bi-inj: onlv useful f<>r sa.all outputs The Harns- 
Thomas j>iant, in wliieli the eoiicentration :s earned out m silica ware 
tubes, a{>[»earH hkelv to becom. a serious <omp<-fitor to tlie latter 
The (iilchnst concentjvator, (amMstiiii: of an overheat eomentratiii^ 
p.aij with a simjile .seru.bbiii;: tower for flu* efllhent* iK*also a Miinple 
•jilant suitable for medium outjiuts For j)hosphoric and concentration 
it wmuld ajipear to bo \erv well adapted. 

® DttviP, lOig Put id+wi. J.,\m7, u7. • ^ 

■ » Christopher^ Kng Pats* 1OO40. 191'), ind 1910; J., 1910,914; 1917, 

3a2. 


Ijiroperties {’oke a tilling mateual 
lal ppnm «; st^^ie pnxiueed by meltmo 
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KKf<*1n^ i>V THK <>¥ AITLIED iHEMJMRV 


ill liltratimi plant' ha\f in.ul'- im»st < 

notKa'uMf f‘-atiin' (»f r<Vt‘Mt tim.-' tlir i-tHifltioii'i iiiaii*'piaiiufa* turf 
of tli(‘ (irdinan’ liift-i ^(Tos. 'IK*- h^nji al aiujraM' of lln* ])l.il«‘.s 
■and fraiii' ^ of ytn ii Jtft' ji tihiii < th< igii V Ilk u>i‘ 

\\ I til t i iilv I'aiallc! plat< s ,ind fiaiii--> t li<‘ pl.•v^^lI<* i-' « \''nh 'li>t nbutvd 
<»v<T t fk'- joint im;' fa< '■< and f iir itf.’- nf i fi.- jih. i >h-llk i> aJoAiininn fniiii 
t-iiat point <»l V ioa 'I nily |>a* alli I plat >,-> ami fr'.ini's i an on!^ !)•• in<id'’ 
on coiiiinrui.d linos by iii.o'iithao both ''ld''^ of tlir j^ato or franir at 
Olio opoi ,il loll, picf'-ialilv tn .V doiililr !ioa([}-d faiino latlio holtliiio 
-tlio plato ■'l.riofiaM ii tin' < iittmy }i>Md> - » ^ 

Tin- im- ol llird jmioiisilav loi lilt rat ion li.i''im ro.mod orr.ith and 
lill«‘is sp.iialh' ,id,kpt<'d foj it- lM-(onn- stand.trd j'lalil. 

For \oiy lino pioi ip tatos m .n id s<iliilH'nv s.nli liltoix an* nio'-t 
Kktksfai t*M\ Tin- lilfoiiim MiifiV.,Ojis pf.Ktn'ally poini.inoiit and doo* 
mil (!oo. VO that fhr s.uih- liit.orniu' olln u-m 'i> alv\a \> oi>t.ainod. Tlii> 
lilloi iisii.ilh ( otivHis of .1 loadditi.-djvjcrl ( \ lindci carrx mil' <k niiiiibn 
of iiltoiiiir wlmli o.ui Ih- nio\od on i.kiU into and out of tho 

rvli'ido? Oiith't pijH's fimn tho,,(ravs, with tojiiporaiv joinls in lln* 
(‘\lMidiu.ii sholl. pio\idr foi fin- oiith-t of Idlrato 'I'ho tM\s an- lillod 
uifh the sbidor fo bo lill.oicd, ami oonipn-ssrd an m adiiiitti'd fr iho^ 
cxbndoi aftoi making f.lm jointv, <ui .idinittm-/ w.kti'r fo tin- tr-iv-v 
flio (-akos lan Im wa^liod bolon- opvnino tin- o\limloi foi tln-ii nunos il. 

In piov.M'^ lia\ino lai^os fm lln- irinoval of Inpiid fio n plastm of 
otln-i inal<-iiaN vpino inport.mt do\rlopntont liastakon pla<.(- Ih-ln-ato 
filtonnr sii! f.ions I an bo protntnd by (-<i.u-vrl\-jin for.kt i>i platos to 
support flio pK-ssiiro, tin- niaton.d ' an lini'’ " om: tin* holo-^ and 
nlb‘(li\ol\ loln-Miij; tin- fiiti-rino suibiio Tho liUciiiiLf m tliim (.-anioil 
out at low piowiiic wliih- tho iiiavv is homo v.ibihiftod to a nnich liialu-U 
oin\ Foi oils liltoi iiiLt t ih's ha\ t- bonii iisod in sm h prossrs w ith pn-ssun-;^ 
up l<i lialf^a toll pci v(jii^.rc lucli 

Anioii'i ^iil'sidi.x \ stoam pl.int an »jitoirsLMi ’4 sF-aiii trap iniist la- 
UH-titiory-d lallodtln-' iIvu.kiiiH impulse ■stoaiii trap ' 111 otln-r sti-ani 

traps tin- w.itoi dischaiyo,!.^ ili-lorniim-d ♦-itln-i bv 1 1 n- rout nu t ion of 
paits tliiotiah tin- ooolino cth'! of tin- <-ondonsod w.ifoj. ur bv tin- 
aci'tiiniilation of (-omlciisod .wat-i ait'iiatini: a llo.it In tins ttap a 
watci diam 11101 .ictn*n opms t In- ilisch.u uo \ .ilvo lu-a si-rics of pulsation'-. 

.Adcijuatc M-'.uaatnni of strain boilers to oiy,- tin- h)>>host dntv i^ks 
nnauved .i c|rat <h-,kl of .ittentioik Skinj'h' akitoiii.itic propoition.il 
rewnlation of the feed-w.iter to nieot smhh-ti doinaiids for steam ts 
obxiouslv unv.iti-'fuetoiv Khn tu.itioiis m tin- h-vyl of tin- water in 
the boileiA should oeeur in some ndatfyn to the^h'axiimuu i^nd nnniminn 



rj.wf \M) M\< HINKUN 


(ifinJliul fiV fh.it .ui iii' h 'U')uK{ fn* .uroHip.mi' -l 

hv a rrl.ifnr dcrii'a'.,. lu f.-rtT and .i dri i( Ms.‘lo.iil l)\' a r< Iati\a 
mcu-asa Ml f*''d, t)i«‘ w.itn |.L\r| mmih^ '*i f.dlnii^ ^\'fh a di i f. as>- t*t 

♦ * ' I* * •' 

llUPMSr Ml liMil luilulatnlN ^HVllI' |HMjiitsr ai'- l•'•lll’i 

lilt'd m work-' uln^f iurl I'uiiUol \\a^ !^ni''il_\ uidu'aid <>1 
A SMU|il''«f<'Mtl nf (I'ol''') (oH'lsf-* of .m Mtrlnii'd lid"* 

j)la» '“'1 .U t h'‘ \t.it t'l 1<'\ <'1 .1 nd .nil-’' t !•<! > t hr vt I'ain and w atri sjM»^ 

of t hr hollo I I'A or I Ollf !a« I loll <«| t ly> t uh<- I lit on oil f ll<‘ |irr-'«'ll' «' 

of .>traiii oi \s atiT .11 t nat r> ,i h'\ m t out i ollmr tin- food '1 Im- u^hj-’^ and 
lowci (‘inU of (li<‘ ■ \ 1 1,1^1'ioti Itdir <ont-|',ind io (hr iii.bMiinitii aii<l 
niMiiiiiiiiii natrrdi'M'Is aixl ill' tini' lar ulihli o.iiM^ in a'fton 
h '< a i .dii.ihh' '•'nirro nl I lyi iiial stoia:i<- to nirri •nd'lni hiadn * 



• ‘ri'Ki, 

• • 

‘ \W .( S illtWlK 

I't I'fi ty"! r>l ( ,\iii a! < fila'jt , , r n /, 

* t 

• • 

<'o\|. • 

I luTt' is to r<‘<oi(i in ((ftiiK^tion with tli.' rxti-ii^ion of tlio 

of tlio .otiiposition. of cmI. It V. \\ 1 „ in Himnians.Ml 
riM-f-nt. wolk oil t Iio Mlhj's t |),‘fo|j‘ tlir IvOlitioll Si-itioli ol l' ■ So(|rf\', 
Mild Mane Sto[H‘s ;^,iv.' ,in nii.-irstniM .iii'ouni of tlie pMl.iiotanv of 
<'"mI ' I ll'■s.• [Mpci's w,'H‘ (lisi ii''stM| l»v the Nrwi'.istle Pn |ioii,- ^vfnn^ 
’•I T Duiiii vnniiniirisr,| tin- piwriil staff of o^ir kiio^-IrrlKc ..f the 
< <<iistitiii'tits ol ( oal as pi.K IK allv a ml no LTratt-f than it \vas 

III MM)H, aflfv Ik'dsoM ])iii)Iis!ii‘il his rasidis on iKinlinr tifjy nn-nl Tlic 
only st r ]* M'l'infi’. to 11 *' \\ hflcr s r\l rai i ion of I h-' [) \ inlin'' r \ t rat t * 
with rhloiofoi'in. h\ which the s,-|,.iiatloii of this*r\y^t into two 
charactcnsli^^IU ilitlcTent bodies was accomplished* One of thcsi' 
appeals to he (.|•T^'slnIc origin, tin* other a deLoadation jin.diict of 
^•c|llIlos(■ pr(‘\ions|\ ie;:anled tis not so!nKl<>in ndin<' 

\\ a hi * has fnrt her (‘^\amined t lie a^ tioiT of p\ rid me and ‘piinoling 
as .solvci^t.s.^ witlMesidts erjirrallv. in agreement with other work; 
the p\ridinc t‘\tra*< had jiracticallv same nlkinnit'‘Tcnijtosition as 
(he orieinai coal \\ aid also exanimed tl|c coals on the lines of nn'lallo- 
^rapinc analysis, a iiictli(ni*sueecstcd )>v tin' writer m t'Jlt) as likciy 
to afford valiiahh' information A polished siirfau' was etched with 
pyridine. F. Fiselier and \V. Olmidi extracted li^nutes with Injiiid 
sulphur dioxide and obtained tv])ieal resincuis sui*st.inees. 

« • • * 

1 Sfo Supp to y . p 5, J;ni. 31e(. 1917. 

* J , 1917, 170 I 

^ Wheeler and Clark, Cht m So<\ 7\ant, 10.9,103, 170,* J ipia po«i 
^ Hull Soc. CJiitn , 1917, lil, 7C, J , 1917, (k14 * * 

‘ 1^10,40, 1409. J., 1910, HHH • t/' 
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* Trrrv>* 1ms mv.'-'tiu.it'<] lIw*^ m wlm^i pti>l>.tl*lv 

in rn.il • Jiy distill.ittun of .( ntijnl>-’i of ni!io 2 >'n coitijitinrids ol 
diifcroTit (li.n.Ktrr ^oiind ' or,*si^Vj^jjm.-d .inimo-i i.m- 

jiouiids \wr<- tin' only*yio> vnldiiiL: .n1iitioi<i, .nuj <oii<lud'd tli.it th.- 
UitroLtrtiotis .i|iinioru.i-\I* IJitiu i oti-rtl of n^jil w.'w |.to|i'in in 

('liar;n ter. \\ j|i«i < ().ii < i.krd fioiji tu i ul On- nit lo'^rn iriit.iins * 

111 fho I oko* till-- ( ojii4udt'ii to |h' in f^i' Ijiiin id mind.', .tml 1*0 is 
•i'co\ .T.tl'j.' .n aiiihioni.i oii o.i'-ilioi!i..ii * 

Tin' i olid It loll in w 111 ' |i * \ .it i c^i-i •• in i <. d w ,is t h. '•illy''' T of an 
tii|#>l»iint h\ !•; M.h k .ind (I* \ Hid It 

j )i fi I in) 'if l'il‘ flli'l l'n1//o)l» nil \ lijliltlnn nf ( mil 
t Wti- I'tk'i t of 'I'll.OJ ■ upon I ln' pit'll!. ' of . ,t,|| li.i-. 1>,'. II tllltlh'l 

'tinlh'd In S \\ |>.u. ' . 

*^l In' woik Ini' li . n .1 ('.iilinintiioi. ,\pi,ni nt' oii Tlio 

A'r.uhcim- ..f ( ,mI ■ ... r.hl A, i,,. , I,, .,11,1 ■ Tl.f 

■'poiitani'oii.s ( omliiisl lot* of ( o,il I-'oi ih. wfnk on 'I ho W <-.it In-ri ly; 
d (’o.lld’ '.ii-iot .'.(inpl's w oi,'*'t ol, d lot oil. \.,ir Till' iii\*■'! ilmI loll 
W.i'. I'Oil 1 1 mind for li \,' \ rai loinji r w In n t lin i oal was iisi d in hoih-r 

tests to estaldlsh til.' ' liat.n li i ot ti* \ .iiioiis saiitjih s Til'' most 

serious part oWtli'' pr-diletii ol < o,d sJmm.j,' i.'l.it," to tin' matter <d 

.sjioiifaiieoiis l^eatiiiL', and pr'diahlv lie I.msI 'rrioiis p.i 11 to d 't'-rioiatioii 
a4td .I'tUai los- of In'at \alm Tin 'j.'iieial (oinim^ons as lot'WL'eli 
.ilisoi of loll afi' ,1 oiihfmal or\ ol ot )i i i, i nt w oi k i m ludm-' t hat of i In 
ant hoi and liis < olie.y^m-s |,iit p.ii 1 1 < niai ml > i. 'i .ilt.n In's lo^^ir inif in'i 
Ml fft! mat ton a\ .Ilial>|o (in t In' pa 11 pi #■. t d In. p\ ni .i #.'iihj'-i I n\ I'st i• 
nal -d liv U iiiniill .ind d '.i*; w M ^ m i i-i \ u’' H p-n t I’.iii ' 'iimatcd 

tin' 'idphnr in tin' sidphiirn • inli \'Iri'k' lorm in 'ainpl.'' at lli.' tilin' 'd 
urimlmi: .lint SI am sj \ j,ioni Ir kt i 'i *ii t In -.inn' tiin; * tea' i in.' t li<’ etT''( f 
of tm.'ness of division on 11'.' r.i!( h tin:'' * Tln-Vrovy h of sldphat.' is 
sliowII in t in' l.itih' on |.. , ' 

With one t'xi'i'pi 10)1 11n' ( oaT'e, or lo-m '-J' nut. nal 'In-u. d lit tl" 

I'l no indif'ation of sulphur oxnlation. uliiNi ''.ph lin.' d,\i'io]i lUa oiit 

of so\,-n sauiph-s 'how til it o\id^i!;oii ((m;|s .it ii.om teu'p r.iliiie, 

I '11 nil r t.'su l•nlplnl'l'e(^l!n• fa<! tlui o\idalioii of sulphni imi a'l'd 
111 .'n 1 1 \ It f as 111,' si/,' of ill,- p.i 1 1 |i 1. - d*i I I • 'll .iinUl In • n p<i In i.iI .n .i 
m^.tnt’ i'i\en mass i orr 'poitdim/K ini i .t' ^ . also ih.ii Ir '• monnur. 

' ./ >Vf. J . inir.'.s.. 

' ./r/af ./ .So , PM7. J . I'M7, ;7s 

.' /{k/I 97 , K)f! ilf'.n, ( nn <f HI 

• null 38, I'.IO'^ i- /py/ 35, I'lo'i 
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1 » UKPORJS OF THE I'HOUKESS OF APPLIED CHEMISTRY. 

was an jtnj>i>rtaiit Saiujfl''^ uf winch ))oth the \v»tcr atnl tln^ 

Mulphnr ( ont' iit*'liiijli. .•showed an imn-.i'i* in the sul^thnroxidation 
• ov'i-r th'»^.' '.ahi]ili"' water an(4 ^ifl[thiir . » 

' \ • * y 
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In ■'lunni.i:i-i'I'j hi-' (tin(Ju''ioh-' r‘'Lrarduea '']>ont.in<‘iin'> hi'alinj.% 
I’arr coni Indcv fh.n l in‘*u\idaticn nf orLianic uiatcrial in frc-hl} niinetl 
hitiiiiiinous I u,d I- .0 I ivf. tlie ac( nm in< ifM-i uu wit h tiueii.'vs nf du isjnn 
and increased (ciiijiciatiire . he l'IM's (ii^.t plai e m time an<l elfiMi tn 
till'' action ()\idation of '>ii!)»l^ur in the fnrm of jontes l^ active in 
jneMiiceof moi'-liiie and wheii^tliere m rnii'ne''S of divt''i"n. )>nt tins 
latter action waits vnnc'wliat upon llm ns- of lemperaliire dim to 
orLMnie«o\idal mu J>-4'..r<‘ tlm aitmn'wnh reaches a sermup' 

|iha-i‘ It IS tine al-o that a . o,d iiia\ li> at se«ou^ even tlioimi' 
jiviitii- siil^ijmr IS ai*ent. 

iiie hws of lyatniLf value is nin't rapid diirniL' the (irst we.dv. wtifn 
the averaL'e loss IS aliout 1 ^ ; miditiona^ lo-s ,t| from i to If ' ma\ ot i nr 
bv the end <d the lir^t ytmr. At the end ol^ix \ car-' the mdn ated lov^es 
iTi some laist's ec^uallej nearly 11 st ml v of t he relali \ e ash values 

correspomHng loathe Varioils stay.'s of indieaf-’d !iea» losses revisds a 
cmi^tant lowerniL' of tin percentajie of ash thm beine due to increase 
ot weipdll of the lll.iss with app.irellt dei Tease of ash 

i'hes(‘ tails .•seem to alfonl basis for the statement that flie aetual 
heal los.sfs lit store.1 e..,il ar-- apparent lather than re.d ; tTie true heat 
lossrs are tlios,' due to eseapine vases and thejieat vinierated bv direit 
combination with < 4 .\\ecn I’.otJi ot thc'C are Indd to be jiractioally 
neviieible * ' • . 


The increase of weight on storav,'was hfmul it • greater fh covered 
bins than in the open, .so thatn'oal stoo d m tln^open sliowed ^ low'cr 
joss of ^eatfiiL' value than when s1^)red und||r4’:o\’'er Tin* leaching' out 
of solubl(‘ natter in the open imcotnit.^ for tliis 



•Fi’tr- 


Tin* hr.’nkmi' of I'o.il <*i •'tor.ii:<‘ i-' .i roc^L'iiiscil ;i< tion, I. M.Imj 

to <‘onM(l(T;ilj4<' in(‘roa«;o iti siiiall <'u.il Aff' i "Hf .md a half \.mi^ ih,' 

amount of coal pu.^i^o a J-ili ni( !1. -17 . itflM ■-ix' 

voais. l2-<k *lo .'U'- \ Th<* proi .■''-•ul i^idation u( niaM'r 

iii.iv ba ;(■< ^■'^pon^lbic^for fhi'' breaking down^a-^ lie o\iilaticin of 

iimdv divhb'd [j^c'ritic Milplitii ^ * 

Mod 1 * 1 * feston till' v*> .if lu-ii'd , oa! v!i,,\n'd t lial .1 ■'t loiilirr diani^lit 

n’a'> ri'ipiin'd. not iirro-anh dm- (o a biL’b dii-f bicfor li ’loiild 

app'-ar that ow^cn al>^oi^)(hiH lr?\d' (o a -louia iat<' of confbii'fion. 

MurnanLr WMlhonMl (oal i'' laiu''l\'*a ipn-tion ol lomat liamilmp and 

I’initiwii Ktri'. v[|(.ii!d !•'' tliiiiio'r lie- dt niplit ■'[loiildibo an (4 

it u•a^ found tliai tie find b al '-boiihNnof appro.n l^nc.iioi |<i tie waliu- 

b.ni: than Irom } to t) tn. ofli.aw’io' (ioiibb‘*is rvpmu'ngod willi 

iniik.aiti'j I'lMb'i- '■intai'h' loiidit^'' pt.nth.dl\ a> liipli capaiilV* 

ai<l o\-.T-all I'm h ^ (Jidd b ■ oblatiii d with w it Ik- rod coal a,-* w il li 

fr'oli ■-( icc-niiio'. • 

The 1111111 aicr Ilf p\ ipc'^ oil t lie o Vida I loll of^ oal uae a No in ve^l ilm I'‘d 

b\ T. d. I )l,iKeh- \ , ‘ - W iio '.liok\ Ct! t ha t 'p'^ t’Jes h.e .\ nit nor elTei t on 1 he 

oxhl.ttioii ofjo.i); It is ,i '•nioirliaix f.olor, but laiiiiot be letioied 

* A fin 11)1 r pa pel b\ I »ialv<'!e\ ' ’ d- .►! with tie libeta t |oii of h \ dioL'eli 

'iilphide lioin *'<ib I'ln* tfi < o il linin'- The ant hor ei\ - I h.it the e\ oln- 

tioii of till-' 'jas ffofi -mil lires Is uiidi'iilited, .uid coni iinh s (li.il it 

^iJlieilt be formed b\ r. dlKtioii ftl siilphui diovijc bv I he hot ( 4 oal To 

f .-1 the point s(i||jhur <!io\id.’ ua-- pa-'-ed in a '•tieain <<f iiioisl eaiboji 

dioxide oMf ''“^aj heated to oOO' tie (,iT r*liloVrd .Ihd the eas.'.-^ 
• * • 

|^.♦"■ed thi'oiieli I'lnn erilrafeil siiljdtiii'n and, the lu'droma Milpliidc 

beiiiL'' ijiiantilaf ivelV est^mali d b\- aleoj pt ion in and copper .siilphati'. 

The (|ii intitati ve Tesidts ao^i[M 11 to ipirst loll, for It e well know i. that 

tfte ea.'-^ Is di ( onipo'-ed In •^nlpl^ul■|e aeid with lln- Itbejahon <il .sulplittr ; 

indeed 111 l•.\j)l^nmen^--. with coal and ^nlplniF the aiitfi<*i' *11)0111011.4 

a< otiiiulatioiis of •'Ul^lnir in lie ''iilpliuiH aod wa'')i fmltlc , 

Drakclev ha.'». however. '-hfoMi that !ndrti}.!en 'sidphidc is evolved 

by ^ilnply healine < oal , bv pas'ine ■'iilphiir’dioxide over hea(«‘d coal ; 

bv hcatinj^coal with ''iiljilitir or pviilc''; l)v pa^smo water v.qmiir or 

hvdroecii over beati-d pvTites. Aioistiire Is* found to play an iniporlant 

part, in all the.se real tions. , ^ , 

•The ex[)eriinents are beid more partn-lilarlv' to refute a conciti''ion 

arnvol at*by V. B. Lewes,»that iron pvntes liad no <'onnection with the 

CAem *So(^JknM , 1!H0^109, 72.3 ; J , liHfl, HtOI* * 

AV- 111,^^.53, J,'1017, Hiet? 



2<l ^ *♦ RKPOtt-^-) or iiiE raoHREs-s er applied nifeMisTRY. 

t. . , • ‘ * • • 

flpontani’on^ Ih'ahn;' if coul ln'< iui''(‘ m om* ca^c* of ''[>oiit;wu‘ou> com-* 
buHtlofi sulphur was cvolv.*! an hy<lro}j[<‘a sul[>fml<* and rR>t sulpliur 
Viioxida,as would ho^^xj'j^-cti-d if sidpfiurtiad to do with the 

fir.-." Draki-It'v’s n-siilVs ^Ttaii'ilv conti^.idu t Audi .lu* a-'^uiuptioii, 
I)ui this was <»ul\' oil'*,link in a rhain of cvahupv aijainst a^u iniportanl 
ncfioii of iron [ATif'-'^ n-fo^msad tin* [M»^^il)ll• attion of pvnrc'i, 

wliii'li, 111' j)oint'‘d i»uf. iiiiyhtuiidi-i Miitahlc.r<^n<liy<iiH. ri''!* to 
ferrous siilpliatc and sii!|»hiir dioxidr, with lih.-i.ition of fi, .- ''idphiir. 
whirh cli'iiirnt Would |il.i\' an iinpoffant pattern lowt-nim tin- i'_'nition ' 
point Lrwi's (allfd attention to«the fart, ofitui M\.-[lookrd, .tiiat 
^)Xidatn»i of siitpliiii took pi.II r at as low n trnip.'iatiiir .is IKI (V. and 
condiidrs “tlir onl^' \\a\ in whidi pvrflrs ran assl^r tlir spout.uirous 
i^mjtion«of roal m tlwit wln-n it o\idi/e‘s it helps the L'oneial iisi* of^ 
t(‘ni[MTatiiie, and hv swrlline ,.[TiTt. ,ip the (o.il. Mills eXpO'lii'i fl'e^h a 
.surfaces to the action of at inospljriir oxveen " d’he hirer anioiint #1 
resrandi vvoik on the subject in rcerfil ye.us lias not m aiic w,i\ i on* 
tradictrd thi' statrineiit • , 

* • 

t'o.MHfsiioN <)i' Com. 

An elaborate leseanii on I lie*'onibust loii in the fuel b d of haiuf 

• * 

fired hirnaees was < aineil out bv |l Kreisineer F K andf' F. 

Auitustllic.'* Two tllieknesses of file! bed Were <‘lllploVed. f, |n^ .ind ] 2 in , 
and three fuels. bik'inVtnpu.s eo.d, eoke and anthr.uire The r.ite o(« 
ooinhiisiion was vaiied from 2*1 Ih t<p |H.') lb ol fu(‘l^»er^ ft of er.itf' 
per liour Tl'i’''e /ones wtU'e < listineiiished in Me- fin-l^bed, thoiieli these 
W(‘re not well detm'd. as (here w.i'# n.ituialh overi.ippiiie The 
nearest, the urate loinpiisnl th.it in \\*liijh ^i\id,i1ion of earboti to 

carbon dtoxnh' took I'laee. the inaMiimni pfoeiit.iue of this uas beiii"’ 

\ ♦ • 

12 '/ t" ftl a \n-\ uht.ol 2 111 to.dji* ahove tie- ur.Ke Withab-m 

find tlm'kiii^s. amj iisinr bit u mi nous < o.il <u .int hi.e it e.* .all fi ■■ ow 
was ilsvd u[i at 2 in fi> II in .ibov,* the urate W'lth eoke of (hr s.ime 
thickness till' owu-'H had yt>t all disapp aired niilil a Iiejuhl of H in 
to b in. w.is I'e.idled With 12 111 l''ds of <iial .md .inthi.uate the 
re.sults were smuhn The m.iMmuin t^nipei.itities .ift.uinai r.inu'cd from 
ll 2 t)' C. to iritti) C , and were readietl at ahjmt the same height as 
maxrnmm eurhofi dioxide • * 

The nmhlh' j:one ^s one where redueinu aitimis [»redoiitjnati\ 1 ln‘, 
carbon dioxiih* bemu redmed to mono\ld(^ The rate of redmtion 
is (le[>imd(mt on temperature ai(<l time of eont.iet'fa.s is well km^en in 

4 ‘ 4 

Biire'iM of Tech.''Fa^ r 137 : J , 1017, tAO 
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’tfu* oa'^'of rcjuininuiiii Di'nin r<i|)Utiv fstabli'^ho*! 

fur tin* compftiH'nts (“.irbcn ihoxidi* .uni <unl carlxm at tin* 

IukIi ti‘m|)c‘rafiin’ uftljc fui‘1 l>ftl • At alamfyl.'V*/ (fin- niran triii|Mra-' ■ 
tur** of fin* liflt /nnc} ^tnt.n f fur 1 'i‘rntnNAv'}tiM nn>iiri' coiivi'r-^ntn of 
1)8 A' t<’ iin'Mo \*lv Tlii'^ rcilin iiijj; /on.' vxti-iuN a]Mio.‘'t to fin* 

Mirfat <* of tin' f*ci b.'tl. ^ , • 

An nn|t)rt.int. o1»>i*‘r^a(i<'n w.i'^ th.tt, tl^;* fu-ion of ash to nliiiKar 
took pl.n<* in tins n-.lin iii^' /.oin*. tin* liall*iiiol(.‘ti. ''tirk\ mass Mr.’kino 

* to\v,ir<K tin* L'rati* ^hcii^ ^olnhlii'il* .iltlnniL’h arfnallv pasginif into a « 

r.‘L^(ai wlnT.* tin* toni|iiTatiir.‘ wa-' ?it tin' Fichiiicr a*«i llall‘^ 

ainl I'^chlin'i- .itnl foiiml Ui.it tin- fn-ion of i o.ii ji»li took'-jihn'i* at^ 

lower ti'in|ieratiires m^.i |Mirf\ re.ltnin^ atniosjjiere than in either 

*.1 "Ironelv re<luein;^ or o\nli/iim one * • 

• * rin* ii[i[>er /one w.i.s .i d^'-tillation^ie. tin* volatih* prodnetH from tin* 

beiriLt driven oiT This extended, for about in from fin* suffaee, 
ind WMs eon''idei’ahlv oveilapped T)\ tin' ledm ini' /.one. 

At the sUif.ne of lh<‘ Ited tliefe W.t'i .dw?i\^ fnun 2lt/' to 'S'2/ of 
eombii-'tib].' L.M'' pre- -nf Th* Jar .iinl ^ooi dr.iwn olT with the ^as were 
separated, .uid llieir ueii/hl (ojtipaied with that of tin* eombiistible 
ea.se^. Appr<'.\iii»ate|\ the t.ir and ''^lol eoinpiis.-d .ihoiit 2r»/ of tin* 
total eonilmsiAih* n.-'iiV fomi tin* bed. and m a foim dillnult to burn 
in the eomI)U’'tnm spaee If prop, r pio\i-'ion is not made for its 
^onibiistion tfiis mav oo olf to*the elumnev as dense Muoki*. ♦In.sonn* 
eases the tar amounted to over t»tl/ of the total tar and soot, wdiilsi 
in the ease of siln»ke t oile< ted from the eliimiiev a hainl-fired tiihulur 

• ■ 4 • 

Ifitller there was only 3/ t<i b/*tar I’liis is san| to in'inati* the 

deeompositlon of tin* ta# iiito^^ases and .soot as it pas.se.s tliroup:h tin* 

farnaee, but probablv they i> a ^ood deal ol ineomplete < onibnstion 

ofth,. tar with libi'raJion of frei** arbon * • * 

• . * . • . 
Most interi'i^ui^ results were found with vanjtti<»n^of thetnr Kup[>lied 

through the orati*. \ritliin wide limifs this had no <'fTe<t on the eoni- 

j)o.siti(>n of tin* gases in tin* fuel bed, whieh reniaiinal [)ra<-fi( ally eonstant 

in compfisition no matter Imw mueh air was Toreed throiigli The rate 

of air supply through the grate alTeited the rate of eombuHtion in 

direct proportion, the weight of air used per lb of combustible being 

constant for all rales. Un(h*r no c(»*iditions of fprce4 aijj supply was 

thefe any free oxygen forthe eombustioii tin* gase.s escaping from the 

top, so that all air for thi^ purposi* must be supjilic'd above tin* grate, 

J. Ind. af>n,S915, 7, J , 1915, 704. 

'« loc. nt, ISIS, 7, ; 7,1«15, KXJl. ' 
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i(i<l fli<‘ r.-LOit.il i>ih Nf r!ii^ all (.III afntii' J-'t. niiiil* tlr-* |''P .-nt.iLo; 
if '.irh'iti liiuxifl' in 111" tin - '2i' " With b.ui tiiini-. h'-iiiin:: to linlaj* 
in t ii • I) 'd, h.i'IK tit 1 t<r h fun kwoiiAo nnn h .ur in.n' 

fit'- rrijiihiisi|oii r\i' t(*|ia(l ft! till *n!i .1 that alt 

ovi-r fin- -jral; •'nini-l iiui s linin''• 

• Tin- id'al ua\ (n sn|ij.|\ ^nhlil n m.il ir o\,-i tin- Is to infl''-- 

ilin-i- It a ^ ( hi-i- t'I tin- fin I 'j)i-il,a^ I hn< Uiol.-.i oitihiist hill '•jian, 

is iitvliii il for ml \i iil; ami Imi imi'j t h'- nil \t in a .Ml vini.' will "f < oiirM- 
1 ):‘ l>.-s)*’sc(^(ir,t| h\ <);\niim^ tli.- .li^ inh- iitiiiih'i of mu. ill 

,sl i-i-aiii'^Nm [Mi'-i hi * » * 

^ InP'rf.'stiii'i •I'-miIn wi'I' olif.iiin-'l tm tin- ('ii'-'iii.' 'liop lI 1 r"ii'_:li 
I In- dillari-nl fiid lyN Tin Ihrt'f lin-f' hit iunmoim ( oah aiit hr.n itr, 
ami cuU- wci-i- all to p.i" ihi'iii'ili ,i i',-in '■'i ' li ami 'iv.^i a* 

l-lii .■Mii'i-ii Th<' [iia-N-'iira (lio[) with iht^'o.il ,imi (oKa ■'Imwa'l im 

aiiiMT-' i.ihh- ill Ih'j.'ti' a. hut I in- (itiiji ua-. mm li hmln-i u il li ant iii.n ifa 
Thn iin-raa,sai| a in a (h i ml n .if ad ua-. .minhad (o th- hia.ikimj 

n(i Ilf fh'- .iiilhrai ita in|i "mimII [u ■■ nml ■! flm .n timi of haat. .imi rln- 
im|>otlaiit aoin hi.sioii m laaaha.l ih.il I In* i'•^l■'t ,iin a o| tin- hn'l h.al to 

thn flow 'if ,iir 'laiiainK iml oiilv on Ilia M/a of iha lii.'I lint to ,in i \v-a 

# 

laraci cvli-jit on its n.ilnra. anMnjioitaiit l.n t to ha t^ak n into con- 
M'lar.itmn in n^lini.ilimj tin- lata ot 'omhii'tion hu (litigant inai-' fol 
a ulvati .iv.nl.ihia 'liainiht 

I • 

A |).ii|iar on “ ('it T riln laiiav in tlTa hoiha hoii-".' h\ T (J Dllmi 
ami y. Pnkla,v.'' m nota\\oitli\' foi ila'iiilitim l In-*'oij^^l lon-^ fot iha 
salisfanloin n.st- ol \ .T \ hi'di .mii no.iU lonl.iinini: .f I.H!;a aiimunt of 
'hill' Sm h pooi^lnal m noi imitoii,int in ilii' < onnti\ .1! pras.-iit. l>ut 
ni.i\ haconn- so .1 1 ,1 tiii - ii. il it ■. ,1- oui„ h -t t a l,i>- t oaN ,n.- r.-din 1 d 
ami ^irirns haaoiiia lii':)i 1 >m -mim I ■'■t', >houail tlnil lout, .‘tO ^lo 
ofnr fid/' 'll I lia dpil 1.1 —*.,1 a l-in m.-'fi a-v and . 5:2 11 ov. r i_-m 

and I hiou<*Ii .1 J - in id -h a ■ \t oa ■ I im ■ ,\l t -mj^ > to hum sm-h 
ilulf on a '-h.iiii-ai.il'' '-iok>‘i .ilm; .lad drv i.‘'iiliad in 7 fi inldiiii'j 
throiiiih fin- o?,ifa To hiiin dull .'.u mtai I m d if ■'lioiild h- i v»'n!\ 
iiiixi-d with olhai (o.tl, full hunk'i .11 r.im.-aiiianl- ott -n [Uai iinla flim 
It Is a'-imialU ra'itiiiii' d i'mI dnH'^ hiiin haftai \vaf . uiil'-s.s \M>t it 
noas ov'-r thn izt.ila liki' .1 I'l.iiikat. a|\iti-r a hov futinicn 1 (‘m|)nratnr»' 
and if tin- '^raiijcht !,'• itn la.m 'd irnlulv. tha lual hi-'l m hrokail ti[) iiiti 
ndnns (hnmah w iiinh l.n a.- doluim-.s of a\<■a->^\'o!d .nr nntar t^n farAac'^ 
Imnnrmg tin- '-lli'innns Tin- wntar'. si|na,.x( th.it d' tlnT'- niav bn soim 
'■hnniical i‘.\|ilafiatn'ii ol tin- .nhunt.iun of wottnfi. hut no douV soim 

J S. .//Vt'-rfM hiit. Kn;},, J.ui , ItflT, 123, ll'k 1^7, 
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Ynirti'iii (if Um" iiupnivrnu'iit tn'tlu- nini-^nr*' rxji.iinlinii ‘Hi'f 

moviUL' th<* "f <'"al aji.irl, (ini' atlnum- nmi,' ,\,n .'f 

air tliroiiirti the l>r\«'lnlT mih « nf ('.itboh 

<li<iKi(l-‘u\ uaA'. I'lii* iiv u-.’iniii: ’H.- i^rb.iu nK,\ |, 

raid'd t(i lO-a --lli in loti'r.int hn i nqi,iin''<l of 

^ • * 
a-li. and tli*-; l' ^’n-id.Ti'd ih,' prai ih al linui Inj liuiniPi: I'liniinrj, i.d|\-* 

(III (liain-'M'Mi' "I'lk'T' /I'll!" ( imI "fi n li.id I !i.' ii.\\ i il-inlir \ .du.' i>f 

j • • • 

T.'iiM) 77(X) 1> Til I . I' T 11) TIh’ l•llndl^t"Il' n. i I'^.m for l>innfnL!*l iii> 

• t\\h- of ( oal ar.' (1) proj - i nr- ii ii.'-4L!ii oni.tli]. i’ia<linL'.^(di*jin.|»cr 

dra^.^lit (1) itioi.iuiili '^aiinaiioii •\Mi)i u.ii r Wiilt tlir ^t,ind.ir<l 
arch-'^.lli'' ''mI '-'HiM n--! li' 'Jo' t-- ii:iii» ■ r.qtilaiK . ,*iid -lat.-v had 
to i)' run ■'o ■'I"’'''I^ that iionna!• \ap"iati-tii - -iiil -! lu*i b-' oiiiaiiu d, and 
tin- kn-'" of tin- In iia-1 to I) - m- r. ,!'- -1 -’oii''iJ.-ialiI\ 'I Ii« ai-'liC' 

vv>-t>‘ UK r-'iw-’-l in I'-nit li. r u - "1 - -v. • ^in.'li •>. and made iiuiin-r a( the 

• • 

b.ii'k than at i !i*- front ^ • 

Tit-' aurh-ir-' ia\ qraaf 'ir. " -m -•M -tnal cl.-anliii' o| ihc ndi.'s, At 
th--v ( on^'idi-T till- oi nior- iiii|M-inini • liiinfi la\. r --f scab- of an\ 
r-M'onabln llu-'kin-''' nil tin- 114'i'i - "i tb ■ lul)-' .in-i a- tli-- donnnani 
factor afT-'itinu c\'aporaiion (-nipiit Willi dniT 1! .m absolnti 
\ t'l til ' aii'l ..--vo’iii-'' T'' i iioroiiqlih wirli 

five Inin-lrod li-air-’’ niTinine , 

A'' "howintt tlv a-K aiil a'_t' --I (in- -'i'-aii'in^ (li- fo!l-i\viii^ irnnlta 

cjicil -Ml a rJ*}*olir'’ t'"( Mia\ li»'ll'd . • 

« « 



li- lor.' Afl-T 


' Uaiiine (i'*'uunc 


lit * ID 

- 'n.il burnt jnT '■ij ft" ur.ii ; 

. b.^ Hid 7«ddd 

Cn.ll pi'I-fi p rin.ut 

JJ n 23-H 

Lb. wubT rv.i|iMrat( J [ht Hi 

c-ril (a- liiah b .Si; • 7 dij 

« • 

linilcr cIlK nuicy 

7'» 1 7H 7 . 


'■<’'/ Furl Jut IhufDuj <ih'l Sfr>i)n 

'Idle li.-'O of j)o\v.l-r-d <o,il lla•^ atirai l.'il \ir\ ( on^idi-rabl- atf--nfii. 
in the United Stati-a 'ric- j>o,-'-ibiiiin-.j of dii"! firm;; ar-*\\- ^ r - ooiumm 
for it IS [imb.iblv tli-- luo-H- ''-■icn'ili-' nii-tli-^-l --f bniniiiL' i-iw coal, atm 
tlie utilisafion of finv‘ eoal Wvhich - an with fan --a-i- b- fiirtli-T rcdue-'d 
to the iiccessarv dcL:r*M- of fincn--'^ ; this i' ofi'-n dane--rons bv r--ason 
of it-^ fiabihty to spoTit;^;ie|tti^ leniti-^n and is of brfl-' vain^- bcfaii'-- of 
the ditlieiilty oi finnuniron a <rr t;asifyin^!u a prodnc.-T) ir, a nmlter 
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of cojiMjilrrahlf t'i'fV'*iiiic inrportancy. Such fine coal is, Ijowcvci'. 
Uisually liij'h iti a^luafi*! this (•i»ii'titut'‘s one iliflh ulty»fr«ini t^la;: and 

• dust deposits in* 

Very satisfa* t^<ry'S<-i/4is li.F\e been'ohtaiifl'd on r^ilwavs in the 
United St.ites with poudi led ( oal 111 an artn^* on its iiseforlo* oinotive 
K. -Mulilli* Id ** n ;.'ards it an a conipetit(»r witT^cflTtVic traction, 
indeed as supenor for ion |4 ilisfain e trallie, for,lien* t^e use ftf electro itv 
IS | 4 rc<lud<-d by reasjui o^ Inu'h first cost, fi^ed (liarees. inaintenan(<\ 
Ac. li"‘'ides eliiiiniatintr ''iiiok*’, <iif't fiiiiiL’*\\as found to luvc iin r«'ased 
tliermaj e|fw leia c. and exrellenf results aie (lainieifto lta\ e been oblmned 

# as re^yrds tognaee, '[teed, eonduislion. ami steam presMir«‘.« S.itis- 
factor)' results u. le aNo <»br,iimgl witlf powdered liLrnife. 

Muyfield savs tjiat the fml should not (aaitain more thaii 
moisture, and after eiindinc should pass a l(Kl-mesh sieve jtmt« 

t^o ^ a 2lKntm--h sn ve. With suitable arrangements fol- stor.ie,* i:, t®ns 
of the powdered fm l can lie (IcIiv^timI from overhead bins into tin* 
ternh'r m from three toUnir minutes 
* In this *-onne(tion mention* mav bi'^mmle of the use of jiowdered 
pt'al as Ioeomotiv<' fuel on the Swedish State l{ailwa\ s In coiu]iarisoli 
with coal, peat L!a\e verv sat isfavtm \ results With respite tive calorific 
vtdui s of 771tt r*'I'll U. for peal, ami I'J.tiOtt K*Th V per lb. lor coal, 
the av(‘ra^(' kilos, of steam per kilo of eoal were peat, 1*71 ; coal, 
O'Sl il'lie boiler ethi,iem ii-s worked «ut at 73,' for [leat'drine and 
for eoal. 'Die <‘(piivalebt of peat to coal us uii Mi- < ame to 1 -‘lo lb. 
Uoiisiderablv hif,ther* lire-box tempeiatun" ware vl^ained for }ieat 
(lll70' (' jieat. IblO <' co.il) Tlie^peat powder wa.s earned in a ho[f[fi.T 
with eonieal bottom and blown into tin' fiin^ic<‘ over a small coal fire 
]>lac«(l biuieath the <i(‘li\aTy iio/./le TheVoal consnmptiun amounted 
tk- \^'^l,^ht of*peat * * 

In A*m*nca akso the jios.nlnhtics of f)owderc«l coal^or furnace w()rk 
have n'eeivcd attention In eonnectma with opi’n-he.irth steel furnaces, 
.1. W. Kuller*” (bums that it eivi's .i nfore regular supj>Iy of heat than 
producer eas. that it is riiuch easn r to jiowdcr and burn coid than to 
gasify it. and that the first cost of producer plant i.s oliminhbsl. Fuel 
camsuinptiojis compare ver)’ favourably with the best produc(‘r practice, 
it bcinjf elaimc(kthat from ItfOlb.jlbOib. b's.scoal p(*r ton of injects cast is 
rujuired. The steel out]>ut is increased fnan 10/—10;^, and thwc is 
I '-2V b's.s loss by (’(Xidation of pie iron and scraj) in inefting down. 

« 

Jnifr Soc ^fech Eng, ?er J , 1917, 7f) * 

< ' J* EngiHffrinp, 1901. 1€2, ttS7 , 1097 

\>rief Iron <i>u{ StefI * 
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Rlflli i'i th'‘ "P'-chTlv (•ln'ckiT'' 

and provj'.ion <tf sla^' prx-kots Tin- ii>li of tlio ( oal tnn>t hi* lou- and Ini'll 
Intuniinoiis niattiT 1 '^ in#n‘>-v.trv. • / 

A pap-T l^' (' A^Kiii;:-' ri'< ord*' dust 

Ik’ttini’ton hojar Tlii’i^'llowiiiL: 'iiiiiiiian''‘s tho'i* 


tlnni: with a 


U'atiT i-vaporati'd from/T'U.d 
and -it 100 (’ \ iVr |h 


A^ lloiiii.il ju.id 


f 12 iHb e\ .iporateil 

At 

p T hour fioiii and at 

;io 

10(1 ) 

^)verlo.ld, 

t2,;iiK) 11. 

lb 

eoal 0*|j 

O-'j.'t .. 

7 il -0 

80-0 - 


*Tlii' lioiliT was not iTi(]iti'd tin* uafi'r from siijtply 

taiftp. ‘ratliro (12^ (') to kcd-uat.’i tank (< iiipi iMtiiros (i\liK“h avcrujird 
hir iiorinal load HA and for • ovnload jo ), imr was it dahiti-d 
with tin* powar for tin* pulvariscr, 20 K II O.AwIik h. assunnn^^ 15 Ib. 
staani par K \V . rorra'pond'' 5/ ol*llia staam r.iisrd * 

In tha shops of tha .Missouri, Kans.is. ;iiid T' xas ilailw.iv, at Jhirsoiis, 
Ivuis , •■iL'lit 200 h p l)oi|rrs (wafi-i tid)r) uorkini: on <o:d <lus1, ^ava 
an avaporatioy p.-r Ih of conihn.-'tihh- of lo 7 Ih of ualt-r from and at 
212^ F Tha tliia Oases s|io\\.'d tlie iiii:li larhoji dioxida aontant of 

V>;/. ’ • . . 


^ * ('oKK I on S[ KWl K \ISi\(l 

Tha iitilis.ttion of coke foi str.ii; raiMii;i has, m vfltcu- ol"inaraa.sed 
dillianltv in ohtainino <^)al^at r- asoiiahlu [irn es, ree.-ived iin raased 
al^-ntion .MtlioUith aoke-Trae/e has |oiio het-n Inirnl .sali.sfai tonly 
at aoka-ovejis and lms works, .dnnjst entirely in liainldir<‘d fnrnaaa^i, 
its aonibustion Vn laroi- [lower pjanfs. u'lfh ma’ hanyMl stokmjf, is a 
raaent davelopiiiant naaes.sit.ited hv a!ian;^'ed < oiiditioiis. Resuljs am 
so promising that inora than oin* I.ir;.;e electric oeneraliiio station is 
arranaino t^) adojit this fuel on a eoiisjderabla seala. 

War conditions have made (i,.al dear ainl .saarae, whilst aoka has 
bean little aflci tad in jir'ce. ami with inareasad aarboni.sation there has 
been a greater production ; these fAi tors have -.neai^sai^y directed 
the attention of enj'ineers to its advant-ieas. _ From the point of 
view of fuel economy the solution of the j»robleni of usinff or<linary 
w^rk-s coke, suitably sizeil, is of ^^rcat importance in connection 
'** a s 

Itn?. 114 
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witli liir*>*' scli,‘iin'A .if * m inti w'Iht-« nal \nll W 

(‘arf^niiiNcd tiist. and ^n f!i.' r.dn.iM.- b\-|)indii(N i,To\*'r. <1 and it i> 
not ^nini' tdo Hr t li.it -'in li^si h>‘in>-> .i V* ar;^''lv d- niK'iit for 

hticcrss n[Min ill - nlilP^ili\t cl lii.' < n^,- .fs a ''t^nii-iai>inL: Fmni 

tlir |iniii( ni \i.'\v nt and d i^l n l^jil mi i 1 !i i'^ ad\a lit ' nf 

^liandlin;: nnc let .>1 mmI i-.i |1|.- c,,|> wcik-s. u'liirl, tari^jia-"' on its i oka 
to t ha |»cu' -I plant is f\ i-Uaif ^ V Ini i Tut ad\ ,uiM l: ■ < oKa*is snmkaii-s^ 

(‘nn^laut mn 

Adi- aiitau'-s an- natiiralh '•'•t •dl hv ^•aIt,lln di^ad\ant.ii>as Tlif* 

a\ araar asli < imt .'ni is hi'_di. and fa-iju '111 1 \* t !i ■ inci-t ui.■ \< r'C* '^s*! va, 

I Tlia iiiidlmd cj ipi •in liin-j tha lici i ld^.‘ u'll'i U'afai Jaavas niinit to 1)-' 
dasirad ddia diaii'jlil s|||),‘<i (c*( (mI*!# Iiisiilli'laiit fci < ck ■. Inif with 
ordinag- hand linn- lli - ‘^lat • mticlin 'd In tha London I’ok.' 
('ollili)lttaa lias |iio\-,'d hl'.dd\ afff» i M a lid Iml < , )s| [ \ loin-tal. Sf.-atn* 
iiitrodm ad liaiiaatli iha unita and -n'as an inipa||.'d fliaii-lif Aliiiit 
.d,' of tha strain otif|)n( is laijiin^d. lull I ha .staaiii has (ha fuitliar 
advaritaaa (d kaaimm tl#' mata « cot , dollhll 'SS tha Wat.T-LMs la;u tioli. 
\fliiah IS s(ion-I\ aiidofharniH-* ]ila\s a^i iitiportaiit. p.irt m tlia nom- 
Inistmn I’lia al»o\‘a Coninntlaa has aKo ni.idi* arr.tnii;aniaiit.s for tha 
supply of pioparlv annl'd coka^tha standards hain«^ : 0 J in.. J ] ifi , 
In 

' , • 

Many of tha f.u'tois m rahitioii to tha <'oinl>iisf mn of coka raijuira 

furl liar, Workinu nut ^ Tlia most a\»!r|it ara tha Siza^hrst, suifa<l t^i 
dilTaront arati's inid <tramihf aondilmiis , tin- jiirfai'a axposad to 
o\idatmn, ilia haidftass and poiosni .dl uall ha \*i-*‘(Ti i. i |. air-(t on 

Iha rata ct*ronil>ii''t mn Som • (.d^■•■ ha\a ,i ,uid hndiL 'd.^^d 

• • 

.siirf.U' ■ ot hais .ira dnil, u'n}i smtai ■ ao\', la.,^ u it h wh it is p^a^m>|,^i•lv 
aiU'iplioiis ( arhoii t >a ■ '• \p'I'laMr • 1 a*i-in--i infoinis (ha wnl t 
U nit iha lallar Isjnd m hu iMsin (o i-nita and Iniin * 

WhiisU pi.iatm.d •« oiisi«{rt,itmns hav.' datarmim^l that aoka is 
:i[iplii'd to aMsftii'j: lioilcrs aoiisidf rat mn of*tha faat that a hiali 
propo*vtaou of tin* fiial is hinnt m tliavrata. tin* haatina baina lamalv 
din* to r.idiation. points^?) dilfatant ralafmnships in an-a Ix'Mxaaii tlia 
furnnaa In'.iliin: surfa<-a and iha tuba siufarr b.Minj raip!ir,‘d. if tin* 
l)ast rasults ara to ba obtafnad (dm- autlmntv states tlial w'ltli diraat 
radiatn>n froin^aoki* ona sijn.ira^fool ol imatin^ surfaaa wdl uiw live 
timas tha avapor.ition .m.iha .sania ara.i *111 tub* surface (’Usedv 
aoiuia«*t 4 Ml with this'is tin* fact tlnir witU aaoimniisars tlmra is con* 
sid*rablv lass saving winui ('oka m burnt tlian j^diaii coal is tin' 

This iSjiKirUy line tn Inyher loe.ilraticni of^tl^e Ifteit in tin' bolter and 
liartlv to tk.' smaller (]nantitv of «'X 0 rt 5 s air’demanded for eoke. 
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Oik* fullarV in r.'l.ition /o tll^* roinlMi^rien oi Vok.* is tli.ii hffl,. 
or, a*' one writi-r !i(> luid.ii\ air is r.-'iiiir*i al»n\>- ih.' ^rati* 

Ki-frr-’iu'i* ttt tin* 111 t^i ' tlic r S Km,-an 

of Miitrs oil (*'iiilm''t!i\ m .1 lMtnKlii*,i! Imnai.* ('■-* p i.'iutr'; 
this as'Umptlni^ ll uMs rlyw It that willMtik* as^w.-II a-ollf'i fu,'K, 
till* furaacc* .oltM^ as ,1 '^,ts piiMl^ii, a. aml^iii.ii ,il lli,' smPtt.' aii<l 
1 ill a]»oV(‘ ill'* sill gt 0 i I iK'l )t '1 a }ii,ali yt'h aitaa - "I ' "IhImI'I il'k 
iias.'s {maiiiK larlimi imuinMil ■ wiiii (olv. iw 1 pi ',aii Tliii' wftfi 
a (i-iii fut'l ,1111 i Tal < J ‘•oniliU'lluii p.a‘ lii>iii raiiLiiii j 1 1 'aij | ^ I ||) 
to 79*1 K . aial ,iir siipph llitniiali (li ■ Ifl"! I> al mu am a lii'in 1 -“.S 1‘Jil lb , 
tlia combust ill], ‘ a.iscs ,11 I !| sin !,ic ■ a\ laa 9 i I cl W i.‘ 1 mI a I ::as , 
1 ^ mclc's ,ibo\a- til,- siirj.i, ■ i'i*a\ a,Ta' \\as -sliali;!'. Inalct With 
fuel at lil still ll, l It,- < miibllsl ibl ‘ a,.'-rs .i\,aaeerK:i 9 

m III'lies .ibiive ill' sinfu'^^ Is . ,i[( iilalrd oi' lil-' data in tin' 

|)a[)fT. It .ipp'Mfs fii.it M" ni.ut-'i licw.miMli an is sitpph.-d tlina^ali 
t!ic arale. | 1 ||•^ wall .imoimi i-- (b-^* up m ol ( 1 |,- thent fi'<il an 

rcipitr/'l p a lb nl cmidbrnt du! ■ * 

In usiiia "idiiiai \ Im -k c < - K w it< an " '.aat n ok a s t Ic pi im i pa? 
'll Hi' lilt h's .lie to olii nil siiil], 1 I 1 ! \ 1 Mild I’hii a - !i ami siiHiia.'’il ( oii - 

slimptloll p u unit ar ,1 -H aiat 1 -■ in ir a nii 1 a 1 .it put If is 

1 l.uin-''! t liat t.'i • a\ 'la a “I ’.7 ili \ i' --I ai .11 ■ -il - ■ 1 < ,ni b ' 
obf Ufi -d. bat j I -r 'll' ■ i * pa I'li sli d 1 oili' ni-li' ,il ■> ! Iial 11 n mpi.u- 
I It -dl V .1 top (umi<* loi ' ok "br.* 1 Im 'I I talk a’ si/ ■ ot wdiu ii it moi • 

f.iV')iira})le lo Tuj'hk ' oinbiisi if)ii lamfutn oii the irn'Mim at.iti is 
(lr'^>i‘!id'‘nr lara'eh' ''ij tli ■ d ‘si-^-n td (b,- brn k .n< li " In on- m-l,dlaiio|i 
witii watiT-tiil)* lioil-Us waili a amt ‘,ai ,i "1 appio\nii,/!' I\ I <] li 

and a ratut of be.ilina sufdi:-,- to ar.ii ■ ai .j ol .Pi d | ,( roimi .•r-llow 

* 

arr.inceiiieiit for tin* a is-- iV'Dia fioni the fiont s-.-iiitn (d ((],• ai-it* 

p 

has b-'cn ina'le. so th.it tic an h a! thm poin' m iii.uiit .nimd al ;is hi^lf 
.1 t-■lllp.‘r.ltu^,• \-* poss)bh‘ ^ " 

Av'TaLt'' !i'aur--s bu i)i,- ' omjM-at ton ,nid '.donl'n- N'alm- of loke- 
proilucetl i)v Hill- bir',”' l<*t’don 'oMipni\ ,n - '\l->i'ttn-' 

volatile tiidroc.irboiis a- d n li\.d baibm TlJ II’ a^h 

] l,*.d d , ( alonlic \',dii ' IM ddn 1 '. 'I n 1 pi ]b 

( o \i.* S \M la.i \o )' t,>: A N \\.\ s[s 

■ <■ 

dill* inyiortaiii e '»f obtainin;! a fan 1 • pr-nt,il 1 ve s,ii,||,b‘ b^r 

an.dvMs '‘annot b- "V* i-( inpiuisi d, but tlm ditli'uli\ of doiiiLt so 

Avith la/i^n* ronsieniiicids is er-'at With tin* more i-.-n lal introdm fion 
<if pun base bas' il on raf‘.i,>i. d lin. s <>( conip'isition and ' ahVih-'J vable, 
the matter of fair saniplitie is'-assnmiii;' itr-atiT inipoit.ini' Tln-sc 
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uu'thodH of jmreliKs*' an* in^Kfi imm* cojiwnon in tho i'liitcil Stat^s 
than in thi^ country, and tin* Hurcau of Mines has <is.sufil a special 
liiiiietin (\o. '1 oil tin* »nhjcrt ^ ^ 

For laree car;'o^ orv'tKMI^tons aii'i ovei^t is r<xMiitiniuh-d that 
K()nie dtXMtJb. II) should he <lra\v)i an^'.implcd^in m-vth .stages 

Fii-'t the \sholc ’•lioiihl le- ( ni'hed «)n iron platen «)r*ai< «>in rete «ir stone 
floor lo 1-in '•t/e, pih-il.iri a (one with a u > jkinat^ jiassnfo round tin* 
lit^»[».and lliro\Miio the i oal reonlari\ to llie top. Tin* pile is then 
t(» hiw'iir.'ad into a lone hi-an l>v«fhi'owiifo out to ritiht and left .ilt(“r* 
natelv This heap is h.lived lllto^wo cones, one oeine rejected. « ^Vhell 
about aOl) Ib^ has been obtained it .should be (iiishcd to J in f halved 
ulmiu, and 2b() lb crijslied ti* iiif This is nnnle into a Hatfcnc<l 
(oin\,'piarlered, and opjiosite (piarteis rejet ted. as usual, in t^ie 
fouitb. fifth, and si\tli stages rttn saiiipie {uith (jnartcriiie at c.u h .st*ae^ 
iH^vdined lo j 111 , } in. in. respei tively. 'I'liT .sani[»ie is ^Inui 
tboiouolilv mixed and further halved until finally samples of .") lb 
each are obtained ; t«i« ‘.so an* plae«‘d in .intieht (oiitaiiiers, winch 
should be eomph'teh- lilled 'For the l^ioistlire 'letellniriation It would 
obMoijslv bi‘ unfair to t.ike file sample after all this (‘Xposunn From 
the fiist “cone'’ (1-in si/e) 1*11). lots are taken with a scoop iiftil 
the lit) II). .‘)tl 11) ie<juir*‘d for the moisture V'sf aiv^obt.uiied. For 
bituminous eo.d <i \.Illation of* 2/' 1) TIi V is allowed before making 

an\ eyireitmii oii tjie piir('has(‘ piitx* 

• • 

• lugt'ii) Ft’i'!.. 

• • 

Attention kas been nioie spe«iilic;dlv dins te»l to tlx* fu(‘]s used in 
internal eoiuluistion (‘ngmes, p.irtieu]ail\ to the us(“ of tar oils as 
SuHsIllUtes for petroleum oils in Diesel el)*^um‘s ^ 

• As u steam«raisine fuel oil li-^s |^ayed a gre.it [lart in ooimeetion 
with tfle^l avv.^iixl Tor finmaee lii'a^ing in the produftion of shells and 
othe^- munitions oil has also lau'ii an important factor, l>ut nt'cessanly 
diflieultu's of supply of suitable oils lia\e been encountered. Tho 
conditions for tin* successful combustion of oil fm*! for ^tcurm raising 
were d(‘alt with at length bv tin* wfiter '*• 

Lieut. L, F Ford, (d the US. Navy, h^s described” a form of 
“ diffuser join* ’ hw ust* wutli orf fuel burmng from a pressure atomiser 
of the usual tyjie with natural draught. *Tlie diffuser g>iie has an 
angle of 00°, and is adjustable on the atomiser. The diffuser cone is 


• « J Just. Petrol Tech .^917, 8, VJH^J , 1917, 703. 

• See Engineer, 1910, IftS, • 
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iri'^uW anoth-r tniinMt'ik cori.-, \vlu< h i> luw.ir*!.'* 

the fiiniiUN’, atifH l>v m •an-' of h-In al v.ini'-' at the l»a'<c uf lln^ 

larger ('on-* tlu' air i-'I'Hjijjle-d witK a wliiili^:: .'r)Mfintj l),-twe<‘ii ihr 
inner an<l outep rone V’lrh tins .irranireiie nt i'^ um^ fotiiul 
t(» v.iry the oil yre^'uro (v'iiiH h (jim kl\ and < |os>‘l\ ics^iilaft'd th<‘ ■'ti-ani 
prodlietKHx) (ivar #vid<- witlioiit Staain to liu'ct noitnal 

r<*<{iiireiii(Mit''*('oiild ^h- ^.'I'cial.'d with ■'(•laMiKt of '•(» II) to 

100 II) 

T u: < )i 1 ^ I <<K l)ir^i'i K\(.i Ni'*' 

Maii\ 1 ‘I "l■t all’ Ilf U".- f hioii^f|i(.iif tin; e<)iiiii i \ ni ■'inall 

>\’/^ d i4<‘( t rn L! 'tii’ial iii'^ "f at loll'- I'lnninii'j plant - , . ainl t li<‘ --lirnt 

*(^i*(roh‘iiiii oil- lia' i. d to r^.\. in!,-d n*^ ol lar t.iK V" (Ih‘-o oil- aio 
native prodiH t ■- aiid pi i id in - d in lai l''* ,*| na lit it n "• I lie di‘ \ I’lopiin lit Kof 
flii'ir for pow'iT prodinlioii i' ^ matr-i ol national nnpojfanci' 
Tin* hidiavioiir m piad n o.atnl tin' < hr) tin a I and -i< al i liaract rn-t irs 
of oiN nio-t '•Mill'd to til-' jiiiipoi.' ap‘ tlnV'toic ol ron'-idc-ialilo import-” 
alien holh to elieiiii-'fpri-<lin - f' and iim i- 

In ;t<-iirTal witli t.n oil- il lia- ln-op M'-iial to ciiipho a (rilain pto- 
portion of *■ lu'Mp loll " oiT a p.’t i ol.aiiii piodin 1 I ait in ''omh- ln^lanl es 
niLrirn-s hav-- l>'‘rii .'•uecrs-|ii||\' nin on tar oils alonr Tin* i^L'iiitioii 

pi^nt of oils Is o/ir of t licir ino-i iinfftn tant i liara< (.■ijsi !< s :iiida\;dualil'‘ 

( onlIilmtloll has K‘.vi niail< i>\ II Mooh' on ' Spotilanoons l^^nitioii 
Toinp/r.itiir''' ol 'I/(jind Kii.-I-' ha Iiitriii.d ('oinh’li'tton Kmjinc.s"-* 
Moftp- found tin- foilowiiiL; I'jiiHioii lyiiip latiii.’s (i\'nf,) hn -''iio fm'ls 
in o.w’Ofn 1 ‘rtiol -JT" , lo'i<''-'m's. a.M e'lli , oudo pi'tro- 

Iciinis, 'J'»l ' 27 ') . him ,ah'a|i 1 I'» I'l'i , <.ih.--o\rn tar- |.^n' 
1115 ^. low I anpi lal nr ■ tai -iii 7 *' (onsi(hMi,i\ in^lici valu-'s ucii**' 

found loi mni'ioiu'n ait I’oliol a\.Ta::< d nhoni itto hmln r t*na‘h with 
oxeLU'ii , k'cio'.nr s''M 2 and I•“«>.') , ha mini, p-'troh-iiiii'' the 

avrr.iu ' w,i' I IS Koi iw-o -liafr oil- tin- dill r'nic • was murh jcs-; 

71' and Hn Tiirp. ntim' warn cm 'ptioiial lia\iiiu tin- "aim' i^^mlmn 

poifit in ow^N-n .Is III an (27'» ) 

I’aitnular inlrir't attailn's to tin- i ompar.ifi\-' f]L:iin'> loi prtrol, 
b-rizol, an<l ah ohol , m ovvi^.ai tli.o- wcfi'• IN'troj fi\vr) 273'. 
ben;^rrif dthj'; ali'oliol (sp i^r 1)817) 31*0 . (m air niH ). 

It IS wrll-known that a miielr hi^riier tlnTinal rlln nnn y ran he ohfaiin'd 
^v^th alcohol than with'^x'trol hreaiise of the nmeh hi;.di< r ioinim s.sion 

2 ’^ J , 1*^17, fot)-H2 
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i iL'ntfioit |M.iiit 


ulii'li *.in !»' u-imK \vn lioilt rtani/'r 'J j(r.'-it.’iiHioii, }jiit ,Jtliou;;|i >nmp- 
whaf. lti”!i'V < <iin{ii''v'.)nn (uifli < <-i niitci •a-'-al dip i-aa 
I' ),o'-Ml)h- mill It I- \. 1 •jiif'.l mnaM'^ w h^'l lirr an\tliinL^iko 

a-' Ini'll a < d ■itV;: tliaj ^ ii^ -1 >'i I kv/Tln* liliii' 

fouml fin (lii^ ju''l i<niM It-- -al- l\ aft.iitud * 

Tlii- ii'f «)t l.ii ('ll 111 ( iiLiine' w.f' ft^llv di-all willi hv 

li-Im i!m' IdiL'iti' i'* A^-i-I laln-nd • <1)1(1 valiialil'- 

il.^Ia n in tin- ftapiY ainl ■ 1 1 '< u--'n iii S[i--( iln ,if luii-' f<>r tin- oiK 
ajf ii^)f altii'.’i I In I '^af i''fai 1 1 n v [ni'i-n*. Tin- U(tw ii .M N 

I'll '■lafr rliat iIh- oil 'lionM lii'-'l'. .% |il* (' . \''lt''n cook-il !o 

S ', and I- ll ^ nn<li'-( III Iti-d no ■-.•jiaianon .if -olnl vlion),! t.\^r jita* -• 
\>i'liiM du iiiinnii"-. a-li ’'lMi;i|il iN^t rxirti! no') '-nlplnir 1 
and jlic niatcii.il in-olnltlc in wh-l. ii'J* \notliii <-ontyn n'.-l 
•■jii I lip at mn i ii- 1 ipI ' a t c|, <*» a fo . , d ] ^ coK.- ri'-'nliic 'd 

aiijil <iil -hould di^lil n[t to ;iiHi (' '|*ih o)icii ||a-*ii tc^t 'lioiii.^ i,.>t 

If It-loM (,d •' (ll.'l'i I’). oi %'[c h.-i i.doiilp \'al'i- I)-low l.'i.slil 
i; Ti, r . 

• <‘oii'id-ia lili- tn-iiMc \\a'* I f-id-'ii^ a- nn I wnlt in -'C [-a rat I'ni -d 

M'lnd al |o\s I cin|t-'i iMii c- and -oiii'- dan--- in an\ -pci ilp at ion >lionld 
deal wil li till'' V I - o'lt \ at -c I Cl t I'd ! -ni p- I a t ni ■ ' i' aUo a mat tel* mr 

I oioid. i.it loti • * 

rile . |]e, I , r .1 I 1)011 in r lie 'fuel ei| I du I ||el.- W a s . oj) s| d- ), (I' 

ditl-'i-jp ■ ol opinion , oiie hini -v . tien, ,• ih.ii t-iViines cijiild l)e 

j nil -a I i''tai I oi 11 \* w It ll a-' liiLili a-- '' ! I \\ a' ^-o| pf, d out 1)\- I-] \ 

Idan" lliat piokaUv l)i-' aitM-uni wa^ not o| -orfOiii- li i in pot I a ni 

.i'- t lie dt,;*t a< I - '1 wln-i In 1 ( - -a I' < dioida I ,V ■ * \ - li i n ,in \ ipia i» if 

Would ai t . 1 " an altia-iv--. an-l iio—iMv < .ui'- < h'-'iiii" o' vada-- II llie 

(o|jll|e le^ldlle |-. Ill’jli lll-* 0 ,l I'- llk.|\ *<> i .. 1 i toll 1 ' I 11 L' ,it| f!ic fop 

^of tip- plvldti ,|t|<! oh e\liail't \al\C'- • • 

'I'ti* en nine !i 4 nd)le'* due fo xp,nation ol nalipl h-ileip' m r<'M 

Weatlii;!', i* ll*Slinill -IlL'ce-teil til,It <'\liail«! 'ja'-e-' iniL'iit Ite led to 
(diaiM)'-r-' ritinnl -iipph tank' or tio> wat-n fioiu td- (■\linder j.n k--ts 
ciKulated aioimd iittiad keen loiind ikaf the addition of 2.' of 
(-nidi* pi-troleiun oil hail '-ntinK pTe\ciiicd 'cpaiaiion *111 lln« toti- 
ip-etion 1 hi' patent of Vrni’hi I’lnhp .n ■ oi dmn t •> w hii h 8 ol najihrli.i* 
li-ne I'' aildi-d to iii<re,is(' ihi' llnpiiu of ilintf p'-froleiini fuel oils, of 

inli-resf . , , 

The di'in.uid fora cl-'an tai oi) iM--etiiiu' in eVi-rv wM\*tln‘ ri‘<pnrc- 
rnont-^ of intern.d niunlnistion enenn"' of tliv Dinsol tvpi\ alri-adv 


J d'.i 


4'ne ^r.it l-ft’TH, inui, «/ , IDl 8i!4 





,:u_ 

.uui iViii .lit Uhl.'.iM'l < .mil 

•'lioiiJU I <>iivi,l,T c,n’i‘tiillv tti.‘ i.-i|im.‘inriir'- .iiid ilir 

il.-m.itnl r.iii !).■ nn-i • . ■ 

la 1 \ii-jiiic- I.VI ft!' -a witltoul j'll.a j. ! 

ii:niln'll, 11 i" ii> t ( ■"',ir\ i" .h!\, i hm- iI n- hit 1 .m! itii"hat cwi hl: t<> sit>\\I'l 

I'uniniL' tli.ui »-gh H'nt>l''ini! Wall il" t-ni:.').- I".itl 7.') .mil 'i|'- 

w'.ir'U t.ii i'*l (.m I'.' .il.iih' It witliiri't |i ii,.|ruin h^iiHit'ii oil, 

wha 11 1 ' "111 \ i' I (in i‘'' I f "I 'I 111 1 ii_’ I’l If I ji 1 ! jii n If II lif wf \ .a. fii.i lil-'s 
it lie 'anjiiif I " \M a f 'i .a 1 1 1 ’>• .i I |. nv n if.a U, tin! 11 h. r ''Mill ' i r f il> 
. 1 " .i*‘^at)t f.if.] tfi a-.' wtiiiftii njiniifii l’imi 1''“ 

sii. < .•'-l^i)l\ 11 '. .1 , I In - ' f; 'It! I ' ii|\ I \1. 'id' I h'' ( lit .M f "f f il I f in- 
['r--"i('ii ,il '■ It" If.id 'lii'idd I't-- lii ill l‘•l• 11' ]>- I '([ III fill, 1- 

\viii‘iL'iiilifti I- uii''‘Miiii ihd i\<n ,1 n’lnlifii i' na'id.ii i t aid ai''! loii 

• • 

^.if Ilf iiii f MI'l 'tf I’Mdma 1" 'ii)f k' '■•lid )in.di c\li iii'l haii( i 'Im f a 11 ' 

I>\*nu i''M'iir-' lit'' fd till''I'D,I [Il 'll!' I)' ili'fii ‘Ji> lit tlif ■■ii'aiti' 
HIM'' ■ 

Sill , null ,iii\ ,.d aii'l iiifi |i.i I' ii td.iil • f.ii fil i-'\fn l.iraflv 

tji'ji.'udtait "11 ill-' iiuKiii'-j; 'Iifitl«<f !-- Inijinnih cx jtfi n in i d 
u’h h ' li"kiii',' "f ill.' Ilf|. - itid |.,i --.fj' - III I Ilf 111"I \ .d\ '■ < ,i''iiia \I1 

tid- 'If iif I 'ji \ " t 111 - ! It ai I'lf I in I III yi.i n\ t ,i-. n h.i'. |i. . n r) \. i< f n 

1)\ ,iilf|'liML' .iift'ili r ptiihi.'i "f [tidv ii-ti \.i I'M li.d-tn li.i'' li'.M 

vll.Jffst, <i ,1- (11' , HI-... 1,|1[ I|;,t 1- Illl],. "It,]|||l| f.a till'' Tlif l.l'K 

t^i.iT .miltIlf r*|*ul \' ri'i r i- '"nf - a,],, ai,. .mil niiail aaiftl h\ 
I’tirlfr tli.it ihf Irti^dji'- i' If" m ■inniiifr wlifjt iii"’fii Wfid'l I'f hi<af 
llutd. r-itli'T sUL'«','t ili.i! It 1 dll It. j.I .Ilian -.iiifii ’I'hf [itn-itl 

II'* Wff a I [f.i til ha tail l lif th pf-it < .in d" . . .ii'idt u I'l \ t \|. nd. . .n t njil- 

ina to \\ \ rnMilnill ,li'- iiiMtiinj lfi i dt.n iiiii, ,,n .i .[ii'lf "iI 

(|i •tr"lf unh. ta ji.ii.i Dm ' v. i k Imm' 

*\’f|\ XMt'l.ll'lt tl'Jlll ' I I '|UfIi<l fit! (Il t|i|.ilit|l\ f) |.i I If], lip.) 
ifintlfii I'll t.t|iprtt! \['pii.inl'. uii'l't :ftr,| i iimina t.a li.'tfi.- .it 
fall If.pl on a tr,i,„l fiian," .iht.'n's m ,i Imi tiL-ui" ' 'rin- f")lo\\iin.’ 
lia'iiTf" u'lTf aivca f"r v.iTifii'- Iit.nl- kn kh I".p 1 Ik od , *'h '' 

loitil, l.'i It , "il . 7')-T'.t l:i;l fill I’t.iin .1 Mii\f tin i;'iiili"a 

uil 'll fall li'.t'l u oiil'l .'i])ppar to !>' l<t -k id t Ik- i nad tU' I 

Ft»r total fufi od (t.ir oil ,iiid pdff p't tali' ' "iP'imipd.itiv p, r kdou.iU 
haar tlif following lifii]*fs wit- tpifi'il I.o.i'i -kf .k oil 1 t.l Ih , 
loa<l42^, od 102 11. ; lo.n'CT .kk , od 0 70 Id . load 71 ''/oil f) D'i Id. 
Th^ Dicwol*cnt:ih<'.s at A^l<■^burv, \V \ Tunidall statfil, la a pfiind 
of man nioatha jriaiprated .300,30. aait- on a ('"riaiiaiption of 7.k.21H lb. 
of rcbtdti.il potrodainOoi^ .and lOl.ttIH’i lb. <.f tar ad Tbi.s corTf.sj.onds 
tc 0'73 lb of t<4al funl’*oil pi-r la.it as .ipainst 0 t'/.i lb'hMlIi rnide 
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(pi'trolouni) i>il. (>i» tc'l nnis*tlii‘ ri)n^uinj)tn)!i j)it unit aUfull luad wfft 

0 735 lb. of tar oil unit, (•oin[).in*(l with A 05 lb. of (I'f'rroltHim) 
oil. « 

Motor Spirit 

^ Important. ■MiMlmi(ai |iapiT> ” have bacn pubU-^n*! )>v the T.S. 
Unreaii of .\Iiiics on "31*1' and Clirjimal j'ropaifirh of (biho- 

Iim^H .^/)l(l throii;ilioiit lf|i- I’liitiwl Stafr> in lid.')"-' and on the 
“ !h'o|^‘rli(',-<, baboratoiv M'lliod^ of Ti-4fino .md I’rattical Sprcili-* 
catioMM In niiim-etion with 4lir last-namuT mi'fitioii ^lioi^W be 

marh* of ihr ^r\haii'ti\'i‘ cx.iniin.itioii of methods miiploved* m the 

analvtie.d distillation of |)-tiMUuiii *Arried out bv tin- I* S linreau 

* « 

of Mirys,with the thoioii'jlini'‘ss wliieli is eharaeliTisfK <*f ^lu'-se 
laboratories Itrfer.-nec oiilv tt^his latti-r contribution to tin- literaflii 
on ^jefrohmm is ]ieimissible lieKv as It Is hanllv wittiin the st-opt* of 
the stibjia t dealt with • 

In <lealine with tli4 eheinieal and ph\'sical properties of petroK 
it \H jiointed out that three «'l;tss»>.s were bi^ino market ei! t he “ straight 
petrol, obtained direcilv from crude oil . bh nds of “ siraiLdit ” pidrol 
with “rasine; head” spirit, i.^ . tin* verv volatile spirits whieh jfre 
obtained by eomh'nsutioii from suitabh' natirral Lnis* amt whu'h arc 
ftJlid to r(‘present 10/ of the total out [uit . and blends with " cracked ” 
fipirit.H., ^ ^ 

Very e.xhausti\*e ex.lnunations were <'arried ou^ of a larize number 
of eomniereial petn»ls The .speeitie era\'itv raim^aV eeiierallv from 
O'tJHI toM*7aS Tlu'se samples from easleru* fedds wen- liitht^st 
(()-()83 0-737): Irom the Mid-eonlimuilal, y-7o7 0-7II : from ('ali- 
foriya, 0-72.5 0-710 The i-ahtrilie valm*^ oiilv ditTenal ovi-r a ramze 
(\f 1*5/. benie; from ll.Kio 11.315 etd<'vns Sulphur was luvariatily 
low, O-WU'to 0-05" * . * ^ 

On (listillatnfli I racked spiiits, of blends eiflitainm;: them, dnl not 
sh(*w*any disliniimshiim featiiies. hitt lor bleiidetl " casini^ lu-ad ” 
spirits the aimaint of dfstiilate at low remj>eratiires was eenerallv 
mueli. hi^jiu-r than for slraiylit ” [letrol. and the <listi!l!\tiot\ curve, 
plotfitie volume a^rainst t('m]ieratnr(-, was much more uniform than 
for straiiiht petrol. ^ • 

Particular interest atta(die,s to the (juantity of uusalurated hydro¬ 
carbons pr<-S(‘nt. DiHails are eua-n for the nu-fliods of (Teterminine 

Kittinaii, Jaeolo, aiul iK'.m. 7'fc't I'ltprr ^G:{, I01(> 

• K W . l)eoti, Tech I'up^ 

** R'>u i2o, linn 



*h\' iiKlmo'ah'i>rpti(in (Ilniit iiin.!iii%t)Aii of Il.tnu-'’ mi‘tiio(l) and 
Mili)fitiri<‘ a< ij T!o' \.(liii‘ fiT ‘‘.'^tiaiL'Iit ” p.-frcl ran':('»l 

frotti (• <1 to .') Koi t'i>' ynf-‘ (*■*' I •'> ; Mid-. 

i-oiUiriontal. ^ 0 1 r.i-l .tii nft a; 1 5 ^piriN known to ha 

-tr.iiiiht ” LMva r.''|i * ii\.'i\ a-. 1 i1l:!i 1* .iial <;-o It 

ciii hid>-d •tii.tl .wviiMit •'Ih'Wii'l' .111 in-hti.' \,ilin' Af S or nv.-r [ooImIiIv 
‘'♦( r.nk'd ' .ii*d il o\ i i.if.iinh lont.uiis lln‘ 

kill T Sonia in.i^k' l ’ihk' wlioIi'> < M« k *d 'JW'' |o(l 11 ;,' jm|y| mTH 

<'f from 2<* I'o 

loihna ^iifiiliinn .oid .i Io.it [ii ion do n<i 1 toTiow in Ihn 

»• I • i ^ 

>.1111'' ^ord. r f"!- w'liNl till' iM.liii.' .1 li-si ii ;i III d'[I 11 k nt on tlia^ 

tiinuh T of nii'-.it iii.it. d liiik.iL! ■'/'id jiiyii ic ,i( i<l .ilooi |i! Ion i,s no j/r.'atar 

N\ It li t Wo oi I III r' iiii'.fi III (t. d litd-..i'j - I ii.in with *11' \\ itji nxltna 

oT'-iiii 1) low II d I i|.' -iilpliiii t( Hid I i'' 'I'll! ion n. ni'i.’liL’i l)Ii- " (^raaki'd 

^p^it^ -iliow* a •iil|iliiiiii .old ,i!oi,i |ii Hill of I <) It 1' stati'il^tliaf. 

tli.‘ I'onliid of iiM'.il iti.tl-'ll . iMii]^'iii.*!v •^I'l'in-' lti c.wi^r tin' iis.T'^ no 

iiH on\.•nii'iM o \o tth'iilioii I- 111. id <tl till' t^onhl.'vitiii,- " loinmiin;.:,'’ 

<lu'' to poK iii>'M',i;ioii wImcIi 1- "'ii.r.iliv found uilli " rracki-d ” 
.'^jurit's. 

^ I'rojii .• ri'.'i O' I. 'I •> ' - 'I iir‘ 1 MI |iM| I ml jiT.n t n ,il i op' I nylons ara ra.ialird. 
All I' -t r- il> < an? ii iid pi-’p 'A i ■ 'ulal rd i injliia coitdil loiis. ha niada 
to daV'doj) (ho s.iiiir {io\\o| Il l)i'*n-. r takas viin.ih],. , , 11 -,. II,. ,.;u, 

I .d 1110,^1 ;is» toi 1(1 I -nil' oiil a . In a [) |i't io| ,is mit of an r^jicn.''! va 
* Ii’^H t -st ” plod in I .tnd 1 'i.‘ < hi'l .■h'lii 'til oh ad v.ftll a;_' ' of tin' lal I ar 
p.'frols Is dial t[n'\ \n'ld ni.i \ i ii i n iti rjlnmniN a widar ratiL^a of 

conditions ' * * 

in Ilia ''Ciond pap r^(.\o l(I(l)1lia dasirahia pro’icrl n s of patrol 
arc s I foith as : Not too l.nt'a a p"i< ontaL^a of liiLtlih \oIalih' prodjiat.s, 
i)'«.ui'-a of laiaa av.iporatioii lo#.-. - and a\aassiro daii;.'or 111 handhi^j^f 
and -itorina, hut siilli'loiit laU't h' pi 'ijt toji'rinH aa.s\^ ,'V art in^ ; 
Ilia jionalitaor of liaaV'T ■'puH-' tiONt tiof ha too lii*|i, so that aft-T 
atoniiaatlou into tin' r \ li iidar V li liaa\iar fr.ialiotis aanriot h'* aom- 
|)1 -t ‘ly vaporised or hurnad , t h -i ■ should h '^kot Inno k-avi na a r.'sidui', 
no non-(;oniimsfilila such as wal. i. Aa ; ''lioiild !»■ fiaa fiom anything 
which attacks watal h'fora or aft« i i onihu^tion ; and there should be 
Jio objactioualila o<lour*)n the apnij or [irodints of conihiistion. 

Jji any .sjiaailiaation it js dai iii< d iiiad\ isahh- to*slata da^lnltc liinitK 
for volatilifrv", hut the foilowint: is aiiao,-s(,Ml as aynd aunh-; (u) tin; 
tanijioratura wln'ii 20 ^^ has liistilhd should rmt lie li low' 70 ' (', nor 
above V'hatcviT Iiiiiit*is fixed after due consid'Tatioii of tli*- co^nhtionH 
of use ; (b) tho.taniparatifr* whan 'J?l,has distilled shall mit ha ubovo 
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another liinil Minil.iil) < linn#ii ,• ((} tin- (.'tii|iValinV rea'l \flien 

has .sh.ill Mill It.' iiiL'li' I than liail-un\ li'tu.'i'ii tli*' atl-l 

IM) ' hiiiit (to jii .'i I'l.l ^li.' tii.ii ki't ihu ol " 1 1 i-a k ” '|iml •; u lii< li 
'll* lllls;^tl'^^at (<ii\I . [toint sli.ill the liiial!!ll/ 

l»\ iDoi ' than 'to i' Till- jtoMil IItTt.'ialK trXfil, kut Is 

mtclidftl (it «||M I iinlrtal a-jaiii'I i iii |t| m[ .. i^\ •« h'l 111; il #1) 1^1 oK aiul 

Un-'al I-lai (< ti \ l)Iiii(!-, m| n i^.l- ami k'«io-iii,- * 

• • 

.1 li t'n.t. ha' || <1 ill.' -olhllllt ahnll of |>i'llof 

ami ol at I f Mil.' II I im . n I. k.i I n|.ji. 1 t In i iiiojiiiM l loii'- I'rt ml ■'oixlili. 1 1 

at l'_'H t* , aifloM'at 'T) (’ 'Hr thi-■ If -1 toi i*t ol ] t.'l i oK i a ii'j'l! 
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a'^ki'il ha \ta\ d laii d i n tm n la i ton a-, .-I- (li.’i.o'.'i 't! Im-I. 

cotiMiii I pi loll p.'i h ; t a In I lo) 'ii \ I n -t nni ol I m I ) i d i h ] il h ol I m f 
h.'d, «oiM[toMlntn .ii'd i.thailii \'li.-' ol th "a- ami (o|ii|.h't< data 
on opi'iatlloj \'. Would 1)' I'\|t,t|id Iiialiv l.llllll,-. W'la \'i I V 
lin (till ph't I', hill va'ii.loh IIII ol II la I loll wa- io!l.,|(d. w h H 1 1 , a 11 Inai l: 1 n 
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cost With aiil Im.m ll a • 

'I'hi' comp ,11 iti\.' In I I < tiistin I pl loll', wiih d^lh'o iil limls am uisan 
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liMni’i's supplied toui'llni wilh p.isiliial i ll', 1 \ .It loll tlM\ \\ i l>' li'uaidcd 

I . lUl 7, *12, Kts , ,/ , ^117, '7 * 
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so , I *, BF.PORTsjoF THE TBOOBESS 0| APPLIED CUEJIISTET. 

For till' wAtiT iiHi'il ill vajioriSi rs pr.'vjoiis iiivatif'ations had shown 
coiiaiiiii)i1 ions of from 0 7 to I Ih |ii r Ih. of Tiii'l lirod fo|; up-dr.iught 
jrroihiciTH-with aiillir.uii; .An avorap^' for 20 proiluivr-i on liituiiiinous 
coals si.oWi-d 0'7 Ih. ]i.^»ll)Sof coid With ]a atyoiitaiidi^' 25 7-30^' 
wat.'r no sti'aiii w.i.s r.ipnr.'il, and in on.- Iip'iiit* plant tho water in 
th« ful'l \v,iH moi-i- tliiiti siitU'i.'tit In th‘ Qur'an (rf Ml'S (lowil- 
<lruii(f|it jirtitliiiN-r workitij^ t'ifntMiiKMis fu'-l tln^ vaiMinscr <’<i;v^uni[)tion 
waH as 0 li) * ’ * 

• Iti tliifcscnihl) rs til;' w'.it'T l onsyinptiotw natiir.illv van.Ml widflv. 
On an a\a‘ra;:<‘ ftirs.'V.'ti wanking on bilVnnitoii'' fin'l tin* xs'atiT 

j*r lb. of fu “1 ^iisili'tl w.ts (If 11). Sine.' tin- iiiak - of j^as may bt- 
taken as a|i)>n>\iM)ati lv lil ciib ft jH-r"]!) of fu.-k ! lb. ol water was 
riMjuired yer cub ft of jju.-a. or lb cub ft. wateV (Ibb ^aU ) |),t 10(0 
cub. ft. of ‘^as .SI rubb^l. ^ , 

Witii re;^ard to an\iliai v power actually used in op natin^ the jdants^ 
this with up-dramilit produ'-ers aver,||'.‘d 2 8.,; with <lown-drau^ht 
3’8/'. but till' latter iiuhnles one I'.xeeptionallv li^mr - of lO/^ ; 

oliniinatine this, the cnnsuinptio/i ts pr.uticallv* 1 he .same as f<,r up¬ 
draught plants. 

Mktai. ♦Mkltino. * 

With tln‘ enornmus deman<! f(»r alloys brought about d)v the war, 
the question of the bt-it tvpe.s of furnact' and fiu'l consumptions has been 
A matter of the i^re.rtesl importance, and a numh-r of v.dnalile pap-rs 
on these (piestimis havii li 'eii jmhlished. At tlm .\nmVd .M --tm^ of the 
Institute of'Metals several paper; were read, and wilf he referred to 
here, more ])iirtleiftaily in relatmii'tft fuel eonsuniption ami fln‘ relative 
moritij of <-oke, i)il, ami gas for the pur|>o;;e ** It is imt-worthy that 
has heen a great increase in favour of coal gas for all kinds oj 
melting oxidations', but^its use is not eontined to melting. Jairge steel 
•Annealing fnrnacei^, otlu-r smaller om#^ for the heat treatment of tool 
steels afid the alloy steels for helmets are Jargely used ; wire is annealed 
by gas at a eonsuniption some 2()0t) enb. ft per ton, and gas finds 
another ajipUeation in heating shells for "■ nosing.” Sn Robert 
Hadfiehl has stated that hisf firm had used about r.(l0.00t),()()0 cub. ft. 
of coal gas in their steel works. In some large *mlnstnal towns in the 
north of Klt^laml tl?e gas consumption for industrial purposes has 
more than doubled. . , 

In a paper on “ Oas Furnaces, their Design and Manipulation,”*^ 
A. Forshaw said that the crucible melting furnace liad made,.groat 

< I • 

^2 Ma-.iclu'jjter Junior District Gas Ajsoctiitioy, NoT.^Srd, li»l7 ;»/ , J9l7, 12(54. 
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stridoa in r.-o.-nt Vi-nrs, ami jn tin; T«ht*fimr or fiw years nolicealdv 
with coal as fuel, hfit the irreat bulk of metal is still melted with 
coke. The b'st pit tv|ie of fin^iace has Int'iiial.ellieiimev of alanjt 
5'/. Thejii.'l l■oll’^lll|lllou as a |j •reeMtvtV;e^ot ni.'tal melted is alK.uf 
3^b'o« t c , li cwt 7 e\e^ |i -1 toll of biMss < Ift.'ii in the ori^iinal M|uiire typo 
the p‘reenta;^''W.is as hmli as 1.70 In the .bM.irpe eli.iiiiber tvpe of 
furnace with four to siv pots buried ui coke, tin' fuel eoiisuiiiiition rose 
to 300/', whibt luiieli of ih.' iiietai h*i,e*iu eoiit.iet, with the fuel and 
e.xposed to tin' n.ises, te./r of po<y ipi.iliti, c oiit.iimiie iiiueli o.xide and 
•Sglplinb'. t'oke nltiiiffdiiiii.ii es^h.n an elUM.'in \ of aTIoiit 17 so* 
tliat»the fit,‘I eoiisiiiupl lou III ill. Ill IS oliK .iboiit one ihlld ol tTlllt ill t|ie 
pit tvpe. .• , * 

^ The aiilhor eniph.i'sis.'il I he dilb'r.'nee 111 fuel nuisiimplioiis iditaim'd 
tn laboraton t 'sts .nnl ev. i i d.n bniinirv pr.ietue In the Toniier Iho 
iife of erueilik's ami li iires is iiol lu ipieslioii lu the hitler there ts 
possible Iiiexpenem e of wol kIll'll or ,1 eh.ii-ee iii.iv li.' melted but 
moulds may iioi Im r. .id\ in sullieieiit iiiimy. r. so the metal has to be 
kept hot; men m iv fviioekjill for iin;,ils irr.'speeii\,. of ihe o|ier.il.ions, 
and exe,'ssiv,‘l\ hi/h I 'mpei.ilures for the melal m.iv he allaiiieil. Then 
•the cliar.iet t of I Im > h.iTu' ■, whei h. i iiieols of allov, whel her the alloy 
is made Ir.iiPi im„'o|,s of th.' eoiisi it ueiil iimtals, the proportion and * 
character ol si r.ip, idl h.ixe imporltlllt llllluellee on fuel eollsui|l|ltion. 
The followfite l.ilile of “ pr.iejii .il " lieiires uilh yas is f'lveii. 
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Si/e j^n l 'fvpe 
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Ill .Minmcrt.ii 


Oufittl'.* 
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of .Melill 


• 


• 

• 

tiltws. 

.Xiy. 

Melting common ln.iJIi in^"ts 

i’ll 111. (pii) 

etO* 

a.sj 

25 

aniJ scrap (♦>() (’n iO Zn) 

• 



Making gun-metal 1(>Z i. 

2 8n) 

KM) lit (pit) ^ 

;i .'(7 

(Hi 

30 




Making f<irln<lge metal strips 

;too 111. (uIut) 

:i :.4 

72 

50 

(70 Ifii :10 Zn) 





Ditto ditto 

(iuil 111. (IiIUt) 

3 00 

03 

81 

Making cupro nickd* strip- 

nil 111 (lilt) 

8 :»o 

oO 

53 

(SO Cu/20 Ni) 


• 



Melting aluminium 

OOO lb. (tiltcr) 

2 20 

40 

34 


(hfTurenco iK'tweon thu gross an<l net nu’Itjng timo roprfsfnta pouring 
iod charging, and mfl var^in diiferer^ foundries according to tfiu rate ut which 
Uie moulds cad be filled. * • • 
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^ RKPORJ'S OF TIIK PK<M!RKsS^OF Al'l’IJKD ( yKMISTHV. 

The followiri;' ai*.* f*>V'‘n for .itoifalin;^ 


Opcr.iiiorv 

: I.M.nl •J/iiMtion. 

• i ' f 

1 t • 

t'lih ft. ]»cr 1 
'Ton. 

• 

* '• • 

i t It', ‘ S • 


Annealmi.; lo^ii Hpcetl hl.i 1 • 

^ :tooo 

Aniiealuiy st. <■) , 

; 1 'id 

♦ '.(KIO 

Ai^cftluili c;isf iron parln piv. ke< 

III [ 


lilitig.-t in li.ixes 

1 0 SU u 

ICIi'iO 

_t 

' • « 

_ 


li\ the .srri*^ of j»i|Mr^ h for.- tli<- Ill^t!tllt<• of M.-tak d.'ulirt^ with 
“ Fili‘I K<‘oii«)niy r'l^^iljilith'-i III KJr.iMS'.yi' llih^i: Km naics.” |, {'. ]{ar\v\ •* 
eoTH'hph^.^ that at h-a.'^t oin'-t hint of (his .illov N iiit-llod m t illinu fiiri^'icr^, 
th(‘ oflii-i'Oirv of which on ( ok.- firing is uIm.uI Io Tln rc is, howcv.^i 
littlf to (‘hoosi- in ctlicicncr wit}^ (his t\[ic of fiirnac.- wlnni ii'^iiic crtul, 
coke, oil, town ^:as, or |iroiln<-cr trak, if the inost i'cnn<<iiiii al siz»> and 
typ-* is taken for cacli* fuel With pit fnrn.acrs tlnr.- is a marked 
<lilTcri'iu‘e, ami (hose fired with'town ^ms,ha\'e (In- adv.uit.iye 

For output aii'l <-ost. of meltiii^r (]j,- (dtintr furna<-<- pi.ml is a loim 
way ahca<l of pit furnaces, hut ilJias not h -rii d ’linii.-lv jirovcil that tno 
(juality of tln‘ alloy jiroluc.-.l is (In- h-st Many I'xperls consider 
that the alloy from small pits is h-tler In tilling furmo'cs and 
mullipU irucihle pit .furnaces working on (own y.ts, 2700 ]>'Ph [ 
rcijuircd p w Ih of brass 

Thornton and Ilfii(lc\’^ state tliat <'oal pas is .(fiiist<hTahl\' more 
costly ill tcrois of B Th K (liau.coke, ho it must prove of mm h hiyllcr 
thermal idliemmy in pr.icUce to h- a compftitor A marked saying 
of fmd is oh^aim‘d hy pre-lieating (he met.al Data ohtaim-d without 
}We-heatiiig, wit[i only pre-iieating the metal, and with predicating of 
both tlif' hmtal and atr app'ear to indicate that some iplvanlage rcsulte 
in jircdnuiting tlie air other than tfial accrumig from the mere trans¬ 
ference of tlie thermal energ\ fiom the Hue hai k to (he nndting chambei 
Thia appears to he dui- to the higher t.uiipeiMfure attaim-d in the 
coinhiistion /.om- of (he fiirmi' e 

There is great adyaiitaee in li-mtr ahh' to park the metal closely 
in the ]>otH ; Whus slicel sirap ivspiires miicli more heat than heavy 
metal (see 'Table of Fuel (kmsnmptnm.s, )* '57). 

(t. }[. Brook** dealt with alloys re<piiriiig high temperatures for 
melting, sueli as the copper-nickel alloy ustnl fordmllet sheaths. Tests 


J , 191). lOol. 


” J , r9i7,;#.M 


J . 1917, 322. 



» nn a comtn r. i,il > \v.*r.'^nm uiiV <*ok.'-I'lr ^.1 .iiid a uas-iir.'ii pit 
funun'i* f<»r ^0 Iiohm <•;> lo wlh'ii tlu' folinwinu tU.-l ,<.s|s ]»'r ti»n 

of iiii-tal \\\-r ■ <ili! iiH'-.l (Iii;j:h Lir.nll in>;ta!liir|^'irjih. itii 1 ; 

at ShJli-Id '.\\ !• , LM-'.^al pii.d pow.-r 'J1 'J,* 

No ditli' ull \ w .is ('\ '! 1' III • d III <>1)1 ,iiiiI ii:j .1 I >‘inpv-M( 111’.' (>f I lUO ’ ( 

Til' ur-'alrs*! ua* m (mi'. .i wiidil f.f m.-t.d ni.-lt.'d iii 82 

miiiutrs »-i(li coKc- ...Itld !)■ ifi h.-d v\iilfL'.i-' m .‘>2 nnmilcs, and oiT a 
(’uiiimi'ri i.d --t ,if ■ ! 2 Ii.mIs (uiild li' ofitaitird in a \\i»ikinu da\' of lO 
lioiiFs w'llli LM". U'niUl '.-tiK 'pli.iii.d d.i\s i.niM 7 imats ha 

o^t nil'll willi cuK ' • * 

l^t Is U' 'll kfinu II I it.ll < (• ll -as li.i^ slip ‘IS ‘d.'d roka. atliT ‘^\li‘Ms|\\' 

(rials of \MriiIlls .s\ -.1 ,‘iMs, im 1 jtdin- ^>iI, .il I li- I v'i \ ,iI*Minl (Jas liriiio 

\SMs I III rod 111 ad III 1 '♦! I I ll ‘ s! .•in h ‘I M._; .i |nw*p| ass|| 1 - oil.-, a lid I 111* 
^^•aslllts rai (iFilad In \\ .1 llulmn.^'" sliow t!i^ ill,in-a toli.na liaal) 

^ully j iista ll 'iV l'’ii 1 1 liai, ^ lia \ , 1 !,' of -1 .',i1 \ ll 11 ‘ h 'I a IIS ■ of I lie lara(> 

♦ piaiilitv of in 'lal in 'll. d an I i^a sf.i .lu.iln .1 il i of . o.ls wlmli lmva 

kapi 111 |)|,‘ ll' .-\aai pilod. I'lO, 1 ( oils of a 11 .al lovs, 

111 asinnl.ir pTiod i^MI liI, '.i.d'i'.i ion- w -i ■ m -li -d d'.ikni^ li^ur<'.s 
ov. r I Iiasi- p -nods I !ir fir I ( loi- w, ia not -t il l\ i -.Im ad, hnf t lia cost 
^of criirihias and laliJiii w. \ ■ linlh \ ■! \ iiial.iia!i\ radiiaad 'riic 
fiillowma iriV'as a I O i;p u ... oil * \ a j ^ 'A >1 kiii'i - 
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<piallt V coka .sholllil |ia\a a < aloIllK A.ifil'of I'JlMH) UTlil’ peril), 
and for a fair i onip u i -on I lia r/nns ^ don ha v.dii * of l.ondon ^ni.s slionhl 
ha taken, .dnll |i Tli I’ p. i i ii h fl (In i Ills basis t lie relative li 'Pli 11. 
p.T If) of iin-tal IS Cok-'. f.CMtl i; Th \' . eo.d eas, ;i250 H Tli V 

In ordtT to hnri'j tie* vahn-s in tie' dilT'n'fit papers to a coiniiHin 
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^ • BBPORpS OP TUB rROCJIiBfiS^OF APPIJED q^EMISTRY. 

basia for comparison, rfierc.^ilte ui the table below have been collected 
those for the Koyul Mint ar** calculated On a nd cab)rific value of 
510 D.Th.U. as an avl-rai'e for boieh'n jzas. Th(‘ nd value is taken as 
corresponding ligures l^v Ahornh^n arel Hartley on tli^s ba.sis. The 
gross values would be about Id/' higher. * 

• ♦ ^ 

• ('odl (la.s (>)r Mdiil Mdhiiif 


• • 

• m Medd 

I’nilllllL' 

T.oup 

Nr ol 
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irrii.ff^rf) 

_it.. _ 




_ _ 

• 

V<lloW fit'is.l * 
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2710 ^ 

Biofi'c 
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Copl>cr-ni<lrl 
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1 It s'l 
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Tlguix's f( r 1)1 CHMCH eo])|K-i. 'rioiiiC ir.i ii<l H nrlli-y Xe. c.iinrilic viiluo oj. 
the gtis, .MO-r)!!) It'l'ft.C {>it{) ('li.itf’r'. do dS II) 

Olhi'r ;iie for jO'yal .Mm( mi-ltiiiyH hy U' J lloekin'^ for cuinfigi'all<»yp» 

J^.Tli.U. JH'i’Jh. iiielnl l'<. jag e.deul<itt-)l cii a n>f H 'l'h U. 5llf iiH ati av(.*rag(? ligate 
lor London g*H. , , ^ 

H. S. Ih-mirose*" described a simple,crude oil furnace for brass 
melting in 100 lb and 200 Ib jiots, With high pressure burners 
lb. yi^ s(] ill) the outj^ing aelioti on the furnace lining and pot 
80 redueed the l/e that it was not <»'ononin al yn the whoh', alflmugli 
the fiR’l eonsuinjitiou was lower Low, pn'ssure burners, tlie air lilast 
being sujiplied l>y high sj^ited (lei trie fans at 12 oz [iressure (20 22 in. 
water), were preferable. Thirtv-liv»‘ minutes is re<[uirirl to melt 
and pour 100 lb bras.s, aia^ TO 55 minutes for 200 lb. 

The consumption of oil [)er 100 lb metal nnflti'd with high pressure 
burners w*s 1-5 gftlls. ; with low pressun-s, slightly over 2 galls. 
Assuming a density hir the fuel oil of 0-9, and a ealorilie \idue {gross) 
of 19/100 B.Th.U, the li.Th.U. per Ib. of brass nujtcd at high pres.sure3 
is 2020 B.''rh.lT. ; at low prea.siire, 3500 H.Th.U^ 

* • t • 

"J,1S)7, *23. ' 
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Gas for S\kam U.wsi5:g. 

In a pnpiT oif “ Gas Fir.’d J5<)iK*r>.*' T. M. Hunter, befori* tlio Insti 
tution of Klertrical Kii^wkhis.’* s.uA lli.U ii.'n<ii\rirv tin* eHu'iiuirv nf 
gas firod boiler^ has h(^%i low-, and llta tlirorv''L'amcd ground that 
gaseous find \\'a.'^un>uilahl» f^r ln-tl r fiiinL'. and that it was iiiijiossible 
to obtain an\thii^' like lha enu i^au v or tli^ r\a|niralion obtainable 
ill the same ty|n‘ of l^uh r U- cjal liniiL: \ i.m of f ha v.tv iiu[>ort:iut 

question of the ])re-oa-'itiealH)ii of raw coal with .i vhwv to reroVefy 
of bv-prodiU’t--'. thec(>ke aii<^ posMbh 1h-‘ al>o bung us<‘d fj^ii^teani 
produftion. HuntiT's (‘oni'lu''ioi)s ar^ of eonMdeMl>Ie inlereMi ^ lie 
states tli*at m no ^•a^e \ i-L ha^ ga-> liniig of hml.Ts witk l)\'-produet 
jinslueer gas 1) -eii Jiiade eoitiniT'n-ial a^ iW has beini found 

sh'ain could b * raised nioie i lieapiy from tliu < oal dircet*e\eii 
’aii1*r allowirg for all the iin^onie fiom the ^a!e of the b\ '|)roi!ucts. 
He finulr believ<‘s, how.wer. that tlnye ,ire iiioderii |iroducer and 
boiler plants even now on the market wlmh can make I he ga^'illeatioii 
Hiul gas lintig .i comnieriial smc's, uixIit siiftable cmiditnuis, and 
in the paper the important coji'-itletat ions on which Micce'.^ is dcpemlmt 
a ^^ conshlcriMl. 

Coke-oven gas gives higher eflieietie*es owing to the greater ease 
with which It can h- biitmd. .iml is paiiieulaih '■intahle for liring 
water-tube boilers With .suitable lomliiisiion arri'igements evapora- 
ti<*is 4)f 5^ lb per sq ft. of heafliig surface e.tn ^be oblaim-if lit the- 
highest etlieienev. • 

lihist furnace provid -d it is clean and siipjTlied undgr suitablo 
pressures, gives good re.sult.s in lioth l^^ipcashire and waU-r- ftiiii- b.iii I rs. 
In the formiT evaporation'fof {i\er HOOO Ih j)er luair can lie obtaim-d ; 
with tlic latter from a to 5 5.fll |,.T s,| ft. of hcjiting .siirfa4'e. WHli 
Lancashir.* b.alers the author Innl evp -rience, of reguhy cvaporatioiiH^ 
of 90tX> lb jter li#iir from ordiiiar\^ !’() ft bv 8 H lioilcrs, (»r*ncnrly 
10 lb. ])er sq ft. of licaluig sui fai e, whicli " correspon^ls very elqsely 
to the evaporation pT sq ft < hnmed btr the Ibuiccoiirt boiler at the 
lower .sections." A disadv.inlage of the Lam^aslnre holler on gas i» 
the low temj).*ratnre drop in the Urn s, whielj is not .sutlicient to cause 
good water eireulation ^ 

With water-tube boilers about HO ' oI tlie load should e^’aj)orat<‘d 
in the first l^ank of tubes ; \rt/ in the s<'coml ; and 5/ ni the third. 
The low niaxiiiiuni evajioration of o to bj lb. jct H«j. ft. of heating 
surface^witli gas is thift uccouiiti'd for. It is inii>ortaiit that suflicicni 

8(’e Kn^x/teennff, ]|M7, lD4, a]3; J, lOlH, A.jA 
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fonihuHtion Kparo sIkhihI 1) ■ provuL’*! for IIk- vt)luiii'’M of gjiB to 
h* ImniiMi, HO that nanlMHtion may be complet’d b.*b)ri* ])aRsinji 
throiij^h tlu’*tiibA, ^l'l\t<-nial (ftmlni>tiim ^haintK-rs (aust* uiuu’COs.sarv 
beat loan*''* ' awl romluftioti^ao'l b'«iii-'C the lii|^ho.st 

o*M»poraturi‘ is not att.iim-d m tlm imria^liaf.' NXiiiitv <if the tub'‘S. 
Tilt' UHiial iii'-thod (pf liiinL; "f .'ilmitlio;/ Ih-'^mriiiiiii thr*)Ug!i 
ail opening' m'ar IIm; dtpor and iTm' air jiv t In^ thp<pr*is undoubtedly 
^•riirJt', yet, as tin- aullnpi ppunt'' <puI. iii'pi-- biil -i.'' ara fitted with this 
aj rijjiL'i-meiit than with all otl»r ai i afl'i'anenl > init toua-thcr • 

The maximum fl.iim' tern)* r.iliio' sImpuI'T b‘ fount! in r.'^ion 

<if till' boi^.T within a f-w feet tpf tin- Itiirm-i, ami tln-ie simiiltl be a 
imninium V'pliijin- t>f llm- o^ses e«ir\in>^ a\\a\ In at tip tin- t himney. 
Wl^'H a slnut injp'ime tlann- m o tpuieil p-itfn i aii oi ea-' must Jie under 
Oonsidi-ralih- pie.^Miie \\'itli tin- wlioh- of tin- .iii -'Ujpplii-d 1 p> a*|j^}>fr 
jnixinu arninyp'iiient in» seintitlan an need 1* - u^eil ami tln'*iuth<pr 
b'lieves that l)V ihm methoil. \#hii li [uit-' tin- fnrnaie uml- r pn-ssure, 
and l)\' sniipK diaw inj oil tin- piiptlm t ^ of ctuiilni't i(pii l)\ tin- (himiiey 
ilrauudit, tln-m wipiihl b- etm-'id-’i,ibl ■ atUame-^ in lippih-r output 
(•omliiiip'il with hi^h i-lln ip-m v. I^\)le^lm'nts m \menea with water- 
tulle lioilers sIiipw that a sipalh-i eoinbimlloll -'pan*- is rieeth-tl ii^iro- 
portioii us till- air ami y;»s aie nioo- ml inial«-l\ nii^t-tl in tin- burm-rs. 

Ctimbustniii arranoetin-nls wln-ie tIn-re is a sh-aiK piessure of nas 
uretusiiall) of the Uiiimp'ii burin-i t\pe, but tin* bu'iinrs must yften 
<’ousume froni*Hty(HH) t«p lOH.OOtl i nb It of per hoin, and a go(n! 
burm-r provides its piim.ii\ an, about (pf ol Jt.- tpptal air fur com- 
biisiton. Wdth infeimitti-nl^ir-is po-s-aiie^ (as \\*ith man\ blast fifrnaee 
jilants) a typi‘ of Imriu-r on (In- inj.-(to% pnmiple has ie<-ently been 
ih'velopisl The iiuxm^ luln- is etuihal, expamhn;! in (H»ss s(‘Ctioil 
from the izas inh-t to the luirnei n<>/.Ale 'I'ln- biirm-ys an- so piopoitioned 
tliat^l4ie speed (pf^lu- imxinre «pf air and o.is i-> ^i^atp-r than the speed 
t»f tiu' explifMve reattioh (pf the inixhin-. And with smfal»!e pressure 
combustion lalo-s phut' at the end itf i!i«‘ etPin- When the |LMs ju'essure 
falls the j^as burns at*That jitPint wln-n- tin- -'pe. d of fin- oas-air mixture 
corresponds tt* lln- baekwanl spt-td tpf tht- llaiiie When ftas fails 
fas with lowt-nin: ol tin- Imll) tlie il.iiin' m extinoiiisheil, re-ignition 
b-mo onsufed bv a small (ypal lln' nmh r* the burin-r. Tins burner 
nutomatii'ally ailjusts, ovt-r eonsnh-iabl.' vanations of jm'ssure, the 
weight of primar\*’ air drawn in to tin' weight of tin* gas passing. 

J. H. (1. Kershaw*® gives results obtained witli coke-oveii gas by* 
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^()nc‘ of lln' iiiM'l il-n in tlir uf mal liiiH 

lt>. wiiC anil '■III I '-IllI .I'lajil al mn a-' lui i iiiri;^rii< \ fin'l t<» mc'i't 
tin* ra'imri'nifiiC ai I'lii^ fiom lln- lMmI >lii.rta;j.‘ of jx-ln.l 'I’lic iiMial 
sn^-cial biir-^ ai.‘ iiii'.iL.'lil l\. .iMil '■|••(l,ll proMMon iia,-. tn li.‘^mjMli‘ 
for 4‘arrvinL; t lirm ; it li mu. ill i.ns tlti*' in n “IimiI't” If 

the gas cuiilii !).• •iirrii'ii at htiili j'h-"iir. '' iii sti>l i vlimliTs i frlam 
ach'antagfs winilii aiiM' Inif i)m ii- umiiIiM).' i um|n n'-atin;; «i»‘a(Jvanfagi‘H 
in woiglit. Ill a wrv lini‘i(>'il iiiiinli r i>f >faliiins jirovni'-il with tin* 
iipfossarv (•oiiij*r>’N'iioii |)l,niC*iinl in tin- cmi nf (•oiiij»n--MoM. h •sides 
a ]Mi.ssibli‘ element of (l.iiie. i in't lie event of an aMiilent A eonw 
j'Toinise l> tween^]ie tun e\lriiti«.s niav l)'^fimii4 in tin* |»riTj^),sifion 
to use a container m.nh- on th*’ lines of the jnieiiniatn' tvre, it is 
estimated that a 2^0 enl) ft irinlaiinT with gas at 2ol) lb pressure 
would b I 7 ft long, 1.% m di.mi t r. and weigh ho lb (ias-flnvi‘ii 
tram cars fiaVe been m loe at Ne.iih for over l.h vears, tlie gas }i-ing 
•stored in steid cylinders 

On a gross calnrilic v.tliie fur p'lrn*. of I!l,0tK> iJ'I'hd' gallon 
and for coal gaR bbO H Th C. piT< iib ft, 2f)tt < iib ft. of gas is flicTinally 
equivalent to 1 gal! of petrol On fins basis lOtjtf cub ft, of coal gaw 
at 4«. would be equivaKnit in cost to petrol at just over I.«. per gallon. 

Several comparative A'‘J'dts in practice have been ris-orded, but 
are not of the nature of Rcienfdic tests. Uiul-T the b‘st conditiorm 
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it appears that KKK) cub ft. of about equivalent to from 3 t<t 3*5 

j^alls. of pi‘tr')l. At (Jrcat (Jrint^by the motor bus Service has reduced 
nmninji' costs pi-^ jiiih* fmtii 1 fiO*/. on p'^rol to the price of 

the petrol bein^ 2'^ 2V per p'til! and tin* ChI jet KXK) cub ft. 

The “ ('onirjier( ial .Motor” has puj)li 4 hi(l the foll(»\vin^ data on 

bench tests im ” \V It ^iihsidv enenies, ” ma* lo aUlH' Works of .Messrs. 
Dennis lir()S., Ltd , (iniidjord. At 1120 r^'vs ji^r nmiftte, horse power 
#h“V(dopcd, on coal t,Ms Lt 5, on p-tro| tO .h Tfie oas consumption 
per^i^ur was I20t) eub ft , uifini.' 27*b^< ub. ft of e.i,, ^n-r ]\ p loftir. 
A^llht) Ti'V's , h.p <level(ipeiL#(tn eoal uas lit 5, on p tro| {^) The 
g.as consun^ption per Inmr was lol 1 eiih ft . eiviiie 2o 0 < ub ft. of gas 
p(‘r h.]i hour ^ • • 

iJnfortunately pelr"I consiiniptions ar- n<it sl.it.Ml ^^simiing 
however t) 7 pint per h p hoiii, tin* petrol eonsuniptioii at I I'.lt»Je\*>. 
is '1 3IJ galls , and at I 1 (10 revs -1 2 galls., an<l the* iju.intitv of#jietrol 

})(‘r loot) < lib ft. gas IS approMjfiafelv .3 (I ainl t galls . a figure in fa.r 

ugreenuMit with tliaE generallv found in [iraetice on the road 

Mc.ssrs. Dennis Hrus. Infve sinee ^nniished the wiiter uith further 
particulars of tcstson the two fuels with an engine ha\ ing a cylinder of 
lib min. bore ami l.'O mnv'■t’oke At 1170 re\s per minute!^!'-') 
ILII.P. was (Ie\(‘Ioped with a gas ci»nsum])tion of lOtio cuh ft. ],cr hour, 
or 21‘() cub. ft. per H II I*, per hour f'updrol running at 12()0re'.s. 
jier^imiiite, tin' e< q''Unqttion was (‘([4ii\alent to o 72 pint [ler B.II L. |^out. 

The calorifui value {mi) (.f tin* eoal gas averaj^ed ISO H Tli U., 'o that 
the equivalt'iit pet B II B. was 1120 B 'ih L. BqWoIs \arv l)Ut little m 
calorific vah^e, and assuming tin* BTliD. ]ier gall, to havC^bcen 
LD.bIM) B.lh.n.. the c.|ui\a’eirt per !i If V. was 12 loO B.Th LL Coal 
|Kas shows a litth* liiglier themial efiietun v, but on an a\eragc Messrs. 
Dennis state that the B II.P uhtaimsl on coal gas is about 8') of that 
obtabftd on petrol* • ^ 

With a .'fpecial coal gas carTmrettt r (nti.xer ?) fiite<l to a Bel.sii.e 
ddivery van, an average distance o^ 10 2 miles w'as run on 2.‘)0 cub. ft. 
gas, as against 18 nides when gas was t‘nq)!oy(“d with the usual [ictrol 
carburettor, a resuli showing an impro\*uin‘nt of n(‘arl\*7 

l(y.irioN ANi> Cinutrs'iioN of (ITniaifs Mixtukks. 

# 

J. W. McDavnD* has devised a method which eliminates the time 
factor in the igiiition of gaseous mixtures, which in most j*reviou8 
methods probably caused the values b-r igmtftni temperature^ to be ted* 

• • • 

• Chem. Soc Ttant, idlT, Wl, U>33 j J , 1917. 1264. 

« 
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low, sinc<^ siidWiiMit timf elapsed ht'for.* tlm igiiition l<‘ni]>*Tntur«' was 
fur a pr<M‘i*ss of slow cuniKiHtion fo ciism' wliidi in'ih'ratcd 
Miifiiii'iit lu-at furllu* rciiiaihd'r of tjn' i:a‘^''ou-^ iiiix^iir.' to bo tuimmI 
t) it-' iyiiition ‘ Dixon iftnl Cowanl un ilioit* tin* rati* <>{ . 

Ilow of tin* i'a-'-'H ^Do lias 1) * lak>*n iiilt’i .n i-ount^ 

McDavnl’s nu-ynal ioii'.»! ' 4 ! m bnui'iiu: a -'oap bubble blown with 

tin* u<iM‘oiis iiiixtiir# Ml cont.ni wilh a lieit'-il hot bodv of 

• * * - 

small dinn’iisnuis. \\ 4 th .1 Jaibbl.- of imj tyoi ■. t luin It 7 cni diani. 

iiiHtantanroiis ignition took phn-e. wiili larger bubbles tin* nii>iMir*^ 
c nibl be made I o iL'iot e at lo\^ 1 ^ (. iiili ftit ii r s Threi* t ^ |ies of i^j^iter 
WTO entp|ov,-d , (u) a platmum wire <111 ) wound in eoil round 

Mhea tub *5; (/>) a <'vliiidin'al pie. e of non It 7b eni loiii: lyid I ft cm. 
<liam . with a tlat -nie ainl 'inall Ift'h' drflleti just b.m-ath the surfai'e 
to • theimo-juin Inai (lalei a hole w.i'- drilletl >o^a> to e\poMi,tln’ 

tfierffl o-juiietioii) Tin* b!o< k w^is heal 'd bv a blowpij)e; (<’) a cod of 
platmtTni win* (ih 1 jb . m ) w iuind on I wo jniea s| rips, the w hole bi*in^ 

3 cm iolio bv tilt eiii wnh’ A t hel^io. I.uple was in-,er(ed betW’i'ell 
the strips In (u) and (c) hfc‘atiiio was i lh<tod b\ilin-ans of an eleetric 
< iirr -nt Tiii* last arranoenn nt (•) w.is IiiiaIK adopted, ami tin* teni- 
p'T^iic dedined fiom re.idinos of tin* <iiMenf passmo, u bein^ found 
that tin* theinio-jiiin tion ij.ive .-rratn o'-^ilts 

A < alihratioii < urv * was obi.uin il b\ plotline < urreiil attainsf t<‘ni])cr- 
Jiture, dedin-ed from tin* fusine j.oinis of polasMuiii lodnh* (i')H7'’ (' ), 
|)otj»^sium bromide (T’ilt (' ), sudiuiw ehloinh* (HtMb (J.}. and potas-iium 
Miljihate (ll)7*J t.' ) I'Vi 1 Ills laii^ ■ of n-ni p rat lire i he anntief er r<*a<liiif'« 
ranged over 1 71. ^^>^th.il an error of I in tin* ^•.^(llne,s meant a 
t Mii])eratur.* \.in.ition of 1 •' ,M'l)ayn^l con< lnd<‘d that tTris ri’sultH 

inieht hesubje.t t<» ail''Xp 'Fii 1 n-iiIal'UTor of + .‘3 . riifortunatelv no 
<iata for ph}snal properties .y* s,, unhU <lilbTeiit as tlnisc for tlii 
melting point of salts ,Mi|)a\ids leiiiper.itiires are in close uf^ree- , 
ment, but not iden^eai, with tliosi' ohlaiinsi ('IH'.fit) hv Af.*yer, Xiddlc, 
and laiiid). who used a tiifs tln innuiii ter .\bir<* r**<'ent il^iire.s (IfHkt) 
bv Unit ainl I^lato, usnie a platinum’ |)lat inmii-imini 111 t InTmo-junetion, 
are ; - KI, 7i)b'^; KBr.7btr. NaC'I, t^2*)' . KjSOl, lO.bd' MeDuvid’s 
selection of tempi ratuo's niav b.- lorMt, Init, until tlierc is more 
oertaintv of the actual meltiiie jioinis of salts, absolute lipires for 
ignition points bas(*(l on them must b^- ae*epted with sonn* reservation. 

The result^ olitained, Imwever, are of eonsiderabb* interest, lor tliey 
are far higher than unv hitherto ol>tained. The final values, together 
with tho^e of Dixon and Coward for gases, are given in the following 
table. In each case the inWkt}ire wa.s w';tl) air. 
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aUtll'ir'.H Cull^rlltlnll (ll.lt " “ ^o|||lMI^I Iiin l^ I li I f l;i I .'<1 ;ll low tl'lll- 

p*‘r.il tirrH iiM'liT (I"’ usil.il coiMltf lulls flf cNp^Tiy Cl it,( 111 '' ] tTi-h iiiMian'.'stagc 
nsr uf li'ijiir-r.ituir lu the omI (iiist.inl.mi'uiis) tt'iiilioi* j^ioi^tt. 
Am alh‘:i(l\ iin iilluiu-d lh('r>‘ iii.iv li* sujgc . iiur in the alisuliifi' vattjos* 
fin' iLfiiiduii <lii{' lu nnc-'ii.ui^l \ uf lli.' lll<•lllllL' puiiitM un uhicft the 
was c.ilihiMli‘(| Kiiitlh'r,*r.i(.il\tir clh i I <if (In' wirr mav' he 
run^'iilci.iMi', and inf 1.1 iTiiiiiird, lur unii .sihc.i (uhss ainl JOuraka 
tlicrnio-jinn 1 1 ( 111 '!, lli*' r.’siilf'J tur livdi’u^fti (2() )-ni' nii\(ur<’.s were 
in uii(‘ e;Hi' ul) luwer than with platniinn |)ialniiim-riiudnnii the^jj^'- 
junetiuns in identical silica Indies, and in ullcrs 2.V and 21’ iuw'er, 
thes(‘ dilh renccs hem;.' asenhrd to t:r(‘atcr cataKtie ciTect uf the Eureka 


wire. 

• • 

V. Wheeler^ has fiillhcr in fus( |.J.| ) ,d the ‘'ste|t|)ed” l^'llition 
winch W. y\ 'fliurnton had ohsiived in e.|.,..,,iii- niixliires. ITiscon- 
tiiiinlie.M^ ur “ steii^." wa re s.dd lu have heeii tuiig^hwlieii an impulsive 
eleetneal (lise[iarce caused iL’nitjun uf a cunihiistihle lms and air when 
tin* (‘ompusitlull w<is varied, (hi‘ pressure h«ine (•unst.inl . and when a 
nixtiiri' of ^dveii conijiositiun was lenifiyl, th<‘ [m'ssiin' heinc varied. 

• Thornton o}»siTVe<l that with mclh.^ne and air, ill-detineil .stejis were 
not(‘d*<T^ily when tlte niefhane cuni<mt was varied,#tln' eli'ctrodes not 
bein;^' clean ^Vhcider h.is been nnahh* tu d.^.'cl ,iny disc'ontinuity in 
this mixture, or with h\druuen ur any uf (he pis.-uiis paratliu Jiydro- 
carbons and air, and Vondudes that 'riiuinlun's “ stepjied *' ignition 
rerpiin'd some conditions ul i xpeiim.ml which Wlnel.'r was unable to 
reproduce. ^ 

Wheeler «m(l Wliitaker^-' Jiave mvestieated the explosive limits 
of acotouo vapour and air. The usual variations are noted with 
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varying (iTlinit*t#r of an<L\vlu'tlifr at tlio t<.|> ui Ix.ttuin, 

tha Juba baiufi v-Ttiral, or wliou tlu^tulta is bon/.i>utaI. 'ria ir ^anaial 
roiiriusioii is tliut til a lar^, tul».* {<i0^i in. 01 ov.-r) tha lowar ao,'iuii<* 
vapour limit is a]»pio\ini^fcaly ‘J . tfia iip| 

'1 5 cm (liamctar flic m.ixii^^im .vpac*! of liana 
pT s'Toiul, rha ^iiixtnia ♦im^.iimna o l'> 


•r III *. In* .1 tub of 
pio|ii*i^anon \sas \) i) cm. 
a< ali.na v<ipoiir 


Tha 


fhaoratical pm riit.if.' foi < ..mplal.' Mimbu'hoi^ is I a> . It is con- 
rlmlad (from 1 .sultv f|||- m. iJi.ui.- .iml an) tl^al with laraiT tubas tha 
spaail imM'in. d in ilia 'J i ni 1 ui» ■ u ouhl I) ■ niiilt i pliad b\ 2 '> for 50^ 
am. diam ; b\ foi i il cm ^dnun , o > ioi '.Ml cm di.ini. 

p.i|T^r on 1 lie ■ l.imns nt InllammaWilit \ of Mi\ tiir-’S ol Mim' (lascs 
and of linfiistn.d (I.i'cs with Vii oioidad tha icsiilt of \^oih lu tTia 
I S Hura.iii <)! Mina', b.ib^natoiia-.*'* b\*(J \ liuit^ll and II. \V. 

tJail^T %lbmai| ,ilid Ivoi. It'oii ii:i\a 1 \lclid<'d tha obsa | vat Ions >4lth 
niath^na-air imxtui and in\a^ti;:.ilad th' ctl'ai t of tampcialuia and 
prassufa Oh the limit-' ol tombiislion Ncai tlia ioWv'i limit (br)'"^ 
matluina) propa^jatlull u<<uind .it 2b'' (' . at ‘JiH'" with b lb ; at 
with 1 . at loi)'’,\''ilh 1 "’b . .it btUlb with 1 , whilst 

witli p - o-entat: s v|).j||t|\ I, -[uw 1 . 1 - h sp i 1 li. d 11n i a was no piopa^.ilion 

at tfo- rasped I V( i.-ni| ai.it no-' II n« a .1 mi \1 lua too w aak to pn*pa^att^ 
iL-’iiitioti at oidin,ii\ ti'iiip i.itiii.'- dois'l .it hi;.:hci t cm pai at liras. 

Most Intel, , slur: icsiih- wua obi. Hind with Illation of ]>r<’ssuro. 

.It mo-jiln I a., did not alti-i the lower 
ik t I iciiita at oidin.ii\ pic.sMircs ^vill 

ssioh (III ... h.Ciid, icilnctloii 

^ ^ alb.d III \icu ol tlt»‘ .tlaiva results; 

a imxTiira w hn h would piopac.ilc |cnil ion t.iih d to do so i( the pI(^s.■.^^c 
were sul1i(iahtlv ri<!nccd ^'t.l 1 tlnl: in.ii tie iowci limit (■>>*/, (’ll< at 

normal temperat nm and pi csmij 2). .1 i« dm I mn ol sojie 2int mm wonh^ 

prevent i^znitloii , as the piheiit.iya ol methane w.is i-ii.s-ai, so the 
redm-tion of prevsn:, ha<l ((» he ct' aler until in-.idv the theoi-^ <n al 
mctliane content (b I ) lot <ompIda lombiistion was ati.lined At 
this einnposilioii thi' maximnni r.diidion to pi.-vent icmtion was 
found, tin* actual pn-ssure beinL^ 27b mm riieii’ with fiirlln i imrease 
of methane tin" redm turn rcipnieil to pii-vent ignition beianie less an<l 
less. The euiv.' therefore wa.s inverted It follows that at atim- 
spherio teinpeiMtur-s n<) metIi;uie-.iir in xtures will lemt ■ helow a 
prosrtura of 27.b mm . ami tlm nnxtiira m ne.iih theorelieal pro])ortionH 
has the greatest ranna of ignition with eh.indt'2 ]>r<'ssure 


Ifaisinj; ( he pra-'snia ii| 1 i ii \, 
limib> so tliat .1 mixinia tt^n w> 
not ijfiute on IIM >da| .II- • I eiM pi a 
Ilf pleSsur,- ll.ld .111 mp'\pa(|ad 


'/Wh Paj>er,»\2 \ > lUl? 
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48 ^ BKTOBTS Of TH* fEOO^S Of AfFUED CBIMISTBrl 

, JJUEf, Economt. 

• 

Tho necessity for economy in the production and,ntili3ation of coal 
has been a ^ibjc8t for serious lynsideration since tho outbreak of the 
war,‘owing to reduction of output, difficultiealtf transport, and increas¬ 
ing demands arising through activity in ^protluction of munitions, 
particularly iron «nd steel. Several vjfluiJIdo papeA on the subject 
have appearoil in the Animal. IVirthcr, tho large daniands of the 
Navy for fuel-oil, the f.trt that practically aB such oil has to be 
Ihip-borne, and the reiluction of tonn.igo from one cause and anothar, 
havo^^iinnbined to em[ih.'Hise the importance of home production of 
suitable oils, either from .shale, or by destructive ilistillation of coal, 
especially law tempcr.Uure ilistillation, and important Departments 
are engaged in investigating the.se qn ‘stioin 

THo gerioral etfoct of the economic conditions ari.sing from*tlioVar 
has been to speed up investigations on#iin])ortant fpel ijiiestions, fo an 
<»:tont whicb, in normal times, it would have taken years of pefs’stent 
advocacy to achieve. , * 

Tho first sign of tiTis awakening was the ap|iointment of a Committee 
on Fuel Kconomy by tho ISritish AssSciation. Cater a Fuel Research 
Board was appointed by the Committee of tho Privy Councilor 
Scientific and Industrial Research, with the main object of making a 
survey and classification of the various coal seams, and investigating 
practical problems involved in carh niisation and g.asjfication of coal. 
Full •reference to the early work •ecompli.slied will be found inrfhe 
first published'iveport.'''’ Several problems are tmtlined and tho hope 
is expressed that the sointion.s of some will be supplied by workers in 
tho industriej. The Board “ would regard it as a great misfortilte if 
tho establishment of a Government orgasii.sation for Fuel Research 
Hero to result in the discouragement‘o^r limitation in any way of the 
a activities of outside workers or organi.sations.” To attain this co- 
operatfen, periodii^l reports should be issued, giyng description of 
methods, resfflts of investigatioift, &c., otherwise there is bound to be 
milbh working in tho dark and urmeecssary overlapping. A Fuel 
Research station is toAo orectoil at East Greenwich, on land offered on 
very advantageous terms by tho South Metropolitan Gas Company, 
which Company will aDo give facilities for the transport of coal, and 
take over at^market prices gas, tar, liquor, c8ke, &c. 

The Goal Con-servation Committee appointed by the Ministry of 
Reconstruction to. consider tho economy which might result from the- 
conservation of coal in the production of motive power and other forms of * 
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cner)y*for iiidiiatrial fiirpnncs, the ex|>ainj(inof imlustry wliioh wotilil 
TMult in tho «.iy of new in.innfactiirea from the jiroiKT use of eoal, and 
the Stc])8 iieoessjiVy (o ohiain these ohjeets, has [)nl|Jiahe(I an advauood 
proof of rt'eommendation*. It is ^noo^>sled tliat tlreat Ifritain shotlld 
Ih! till hied intS sixteen l^lisii lets «ilh one anlhfirity in each dealing 
with all generation and naiy distnhntion . sititah^e sites for electric 
generating pnr|)o«s shonhl he ihosentin nn|i»rtant waterways for each ' 
district, s'l that th^re will h I' ainjilc \\;i4‘r i]U(l transport facilities; 

silos sliouKl 1*0 hullioiontly lar^o to pni\ ale for Ky-prixluot n^covoty 
ftiul for now eli‘Clro-olu‘mii‘x' 1 ^iA'lnhlii^. ^ 

^lloui^l ho propan'll irmiiodi.iicl) afifi* (he war for largo pj^wor 
]*lants t<»Mip|»ly (‘Mstiiig doinaniN, .iml ■'(■o"inlly, elooliiga! enorgy at 
theloue."! po-x^ilile pro 0 for iK'u ami mani^facdiros, I'ower 

availahlo fioiii Mirphis gas or wastt' ho.it should ho tiynod into olottrioal 
loc.d plants and f«'<l inlo ilu* niaiti djs(nl)Ution syhtoni. It is 
contijuiplatod (hat, undor f-mli a .soheino, (o;il uhuli i( <h*es not ^t 
pro-'oni pav (o hniig (o (lie sin faoo t%>uld ho iisoil otonomiially on tho 
sjx)t, or whoro (ranspori tondiidons acre tavoiirahh', at tho central 
eito. • ^ 

WkIi n’gard (o o\is(ing midoriakiiigs u is oonsidorod possible to 
stojl <'\(onsi(ins of nnotinioinif'al .s(ali(»ns^ niosdy hudt on irainpecJ or 
unsnitahlo ^ito^. .tnd arrango (o supply llii iu with power from tho 
contial M •^(f'ln II is sii.;.;o^tod (hat a flo.ird of Klectricity (oinmis- 
sionors siiould lft*ap|M)iiUod, w ith full pou ors (o deal wit^i the oleotficity 
supply tluMiighoiit tho oonntry , witli jiowor to slop the ovton.sion or 
!nuUi|ili<atioM of nnocononiioal st.it ions Iftr public supply; to statular- 
diHo^or each area ill*'froipionoy anti voltagi* of the main tnTilVniiafiioii 
an*l «listnhnti*in >ystoni , to aiT.uig*' hn^ttK* hamiing over, on ofjiiitablo 
terms.*if ovisting jilaut, xVc., in^'at h aro.i to a*nou oh-ctricity hinly, an^l 
to settle til*’ oon*!itions g*»\ori1ing and os(al>lis|iing this now Ijody. 

Snell a scheme as that hrioHy outline*! y inanily the iyicfl of 
schemes width haTo been .Hlvotalt'i f,(i‘ some lime pastas necessary 
in dm inten'sts of fuel eeon<»my. :yi*l\is in |arg<* nu'asurc exeinplifiei^ in 
the prest'Ul North Hast C*)ast power sysumi. lii-oni dm [mint of view 
of < hemi*'al injiistry tho a*loji(ion of sut h a scheme would he of the 
greatest iinfiortamo. Alrea*]y nmny appli(«Ui*»Ms of electricity to 
chemical imlustrv, not Ijilhcrto |)raoliseil in this country, are on 
reconl. H. Poihd'' states that curreirt at one of the Newcastle 
stations, inclydod in the N. K. Coast scheme, .is being siijiplied 
for the produetion of fcrrohilicon (the output fnan one 2fK)0-'k.w. 


-W, 1917, lt2 



60 . 


BIPOETS OP THB PBOOItB|p OP APPUID CHBKBTBr. 


furnace being 10-15 tons •pe^day), ferromafiganese, ferromolybSenuqj, 
ferrochromium, and fcrrotungstcn. 'the production o[ these alloys, so 
vital for stool yiduslry, is a nationjl matter of tho highest importance. 

In adilitioti from .'fO’O-lOO tons of cuprous ^ido (wbkh prior to the 
war all came from (lermany) is produced, tog^her with some carborun¬ 
dum and c.alcium carbide. • * . • 

Among other appIicaKons of electricity m.ay ffe nucntioned the 
Kill)urn-Scott ihreo-phaae furnaces at Manchester for the production of 
nftrates from the air; a 10,000 k.w. plant at Manchester for thj 
manufflHure of calcium carbide ; tho prwluction of phosphorus and 
Arewundum (a body similar fo carborundum) at 'Wolverhfftfipton. 
Electric furnace plants are being rapiilly e.vtcuded in Shellielfl; it is 
estimated that bv'thc middle of the’present year some 8.'),000 tons of 
steel Svill be prrxluced from current supplied by the Corporation 
Electricity, works. , ^ * 

"Theses and many other uidustrial api»licatious of electricity to 
chemical and metallurgical proces-fi^s, are in every way to be encouraged, 
and, if they are to coinpete successfully witk foreign competition after 
tho war, can be maintained oidy thisjugh the more economical use of 
waste heat and a general maximum utilisation of our fui'l re.sources. . 

In conm'ction with the strsnuous advoc.acy of the prohibition of the 
use of raw coal and the utilisation of ga.s for powi'r |iroAuction, tho expert 
opinion of (mginoers apiiears, on the whole, far more favourable to steam- 
driven turbo-g(mcrators than to gas-driven plants for largo elec^ic 
stations. J. A. Uobertsoid' considers that therejs still a largo margin 
for improving th'C elliciency of tho direct-fire^.' boiler with turbo¬ 
generators by an increase in tlto stc.am pressure and su])erhcat. With 
.S.50 lb. pressure and a steam temperature lif 700° F (amounts not yet 
reached in practice) the' thermal cllicieucy of boilers, economisers, 

• electric generators and condensers is estimated at o\ cr ‘.’2 ; allowing 

3 '/ fflr auxiliary ]iowei> demanded, and 12 ') for transmission and 
transformer losses, an overall etliCicncy of 1 '/ should be attainable 

for"tho energy delivered to the consmner. This is eipnvalent to a coal 
consumption of 109 lb? per e.h.p. or I'-lh lb, per k.u'. sold. 

It has been stated that a turbo-alternator is under construction of 
100,000 h.p. (70,000 k.iv*.), whilst the largest reciprocating engine yet 
built is 25,0,00 h.p, " 

An otitiroly novel departure in power plant, and one which should 
have very considerable bearing on fuel economy, has beea made at tho 
works of tho well-known Ford Motor (Xv, at Iletroit. It consists of a. 


« See Thr Enginetr, 191/ , 183, 579. 



rufL. 


. 

p^nillol combination of steam and gas **iigines, wliieli drive on the 
same shaft, and intended to combine the economy of the gas engine 
under constant load, with the rolij^bility of the %tean) engine under 
varying load. Jtlic ver\^'?n|Hirtant feature, however, is the conservation 
of heat which will l>o ^ITected. Iletween the high ami low pressure 
cylinders of thoasteum enjjnc'exhanst gases from the gas engines servo 
to superheat,the*6teani. Another portion t)f the gas engine exhaust 
jackets the higli preftsure .steam cylinder, .sifrcslucing hiiat losses. The 
^xbaust steam from the low pressure cylinder passes through a surface 
comlenser and serves to htat the water for the heating piflBs and 
radiaftiN throughout the factory. Kifrther, the cooling water foi»tho 
gas engine cylirulers becomes rai,sed to lOO’-lsO’ K., it is»then further 
heated to alxmt 250' F., by the* exhaust g.uses frotn the gas engines 
aft/sr^tlsey have pas.sed through the steam snpcrhe.atsr or jacket 8f the 
*higii |)ressurc steam cylindeii and serM’s for the boiler feed-water. 
For the .steam engines it h,as been estimateil that I.S h? " 'of the hflit 
in the steam, or I.'iO _ of the ^leai in the coal, will appenr at 
the switchboard as electrical energy. With thf gas engines, 21 of 
the heat energy in the gas, or L’W-1 id the heat energy of the coal, 
will he aiailahhi at the switchboard. In all, (iO of the total heat 
energy of the coal will jirohahly he iitiliikd 
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UAH. DESTRUCTIVE DISTILLATION* TAR PRODUCTS. 

. • • . 

By EeW. Smiti^ M.Sc., F.LC.‘ ♦ 

C 

tu'f Corporaiion Dept 

Tow.s's U.\ii. 

jyom cany in 1917 (here ■ lia.s been an inereaKine voljjiip of 
(liscnsaion bo^Ji inaide the naa inilnatry and ont, ccineerninf' (be.question 
as to what Hh<mhl,e<in.stitute the beslj all nmnd standards in the supjily 
of town’s gas. Slpirtage of eoal, inferior I'oal, toluol and ben^.ol e.x- 
traetion, and the dillh nlty in obtainiiifj new plant, have put ilipiiy 
untdc'rtakingH in ritirmis in (bat it has been praetic.dly impo.t.ublo 
to pnulneo enough g.is of norin vl (piality at usual pnessures. Now 
that most of the largl, concerns have di.spensed with th.' illuniinating 
power standard, it is no longer of nnich eonse(|uenee to note what 
effect these dilliculties h.avc had on the resull.s obtained from tbe 
flat flame bunier. Varimis apthors hav<' shown that the extraction 
of one gallon of crude benzol frotu 12,()l)t) cubic feet of gas is to reduce 
tbe ilbtmlnating valtie of the ga.s by 2 5 li t) candles, atid the c.alorific 
value'by about 13 B.Tli.U’s. . ' ‘ ^ 

To increase iho volume of gas produced, inatiy utidertakings have 
been compelled to'put rather more “pull” on, the retorts than is 
usual, and copsequently, furiiaco gases have beeti nnxed witb*the 
straight coal gas. This has had ill-effects iVl round, as not only has 
tito gas efliciency of carbonization bceh rcdiicetl—fewer B.Th.U’s. in 
' the form of combustible, gas being obUtined from the coal—but naph- 
thalcnl' troubles hapo in many cases been increased,and the tar yield 
reduced. The tar has also contaiited a higher percentage of pitch, 
these latter troubles having been caftsed by the over-beating of the 
gas with hot furnace gases. 

The specific gravity of the gas has considerably inenfased and dis¬ 
tribution troubles have been correspondingly enhanced. The extraction 
of most byproducts has bo«n reduced in efficiency owing to the in- 
cteased dilution of the gas. 

Most gas underlakings have now adopted, for a perioit of years, the 
standard of TiOO B.Th.UU. gross, but owing to the sc-rious depreciation ' 
in the results obtained in use fiyuu the giys,supplied from many under¬ 
takings,Ihere is a tendency to insist that there should be other standards 
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brakloa that for niloritic vahin. Thosi' roapoiisibh' on both mdca 
will do well to«void even Hneee.stino the ninltip^eation of stnndanU 
Aintil imii'h more is km^wn upon Hie snbjeot. It is rtf national im¬ 
portance tliat«heat i-nl^'y in tlie form of "as ilioiihl be supplied at 
the lowest possdde priec^ and increased restrictions can but raise the 
cost of pr<sluerii 4 ii' It is almost univei-sallj ayreed that oven ahotdd* 
an i<leal e.is'be produe<s[ tlie ipiestions of eonstaney of qiiality and 
pressure are ovi'rwlielimnely iml)ortant. • 

• A (las Investigation Coiiointtee avas appointed bv the Iijj^titulion 
of (i#s, Knoineers eaily in the year. This includes the (las lle^itiiiR 
Ib'seardi Committee of the Leeds Universitv and t^ie Institittion 
which has in hand an extensive r siearelrinto the resylt s tit Im‘ ohliutK'fi 
from ijnsc** of wid Iv dilte rent qualitv ulii'n iisciljii alr’.iily 

Xho 11" ml oT Trail' liav* a|»[>oiiit.'(l a “ Kiii'l Hest-arih lloM»i " 
with Sir (}.'or«:<' llcilhv as ri. -id.'iii 

Two main Imcs of r-scan h .m* niidcr I'onsidiration : 

(1) A surv-'V of rlas>>ili<Miof tin* coal soams in varioiiM mining 
disfri' tAS l»v rlii'inii al and jtliv.siral laltoratorv ti'sts 
* (‘2) All invcHhit.ilion of the |na(^ti('al prolticma that iniiKf he 
solved rr anv laiv* propoition of raw coal is to he replaced 
bv orher foinis of fu ■! obtained bv the caibonization or 
^ gasification of cod • • 

The snhji'ct of lyw tciiijv ralnre caihoiu/-ation will vt'ccivc thoroiiiih 
conaiib'nition. *, * ^ ^ 

•^riic Hoard liavi* set t)i(>insi‘lvcs to afti'iupt to ri'plyio the following 
questions: • 

(1) (\in the raw coal ii^<*l for domestic, heatiiiL' (-‘r) to H) inillTon 

tons ])er annnm) lx- replacerl by sinokt'les;^ fuel solid oV 
^ast'ouH^ ])rcpared by tin'carboni/'atioii this coal ?* 

(2) (iin adequate supplies of fuel oil for the naw lie obti^ineil 

from the carbonization of the coal at present used raw in 
till! domestic orate ? * 

(3) (’an*town’.s be obtained in a iijorc' economical wav than 

it is at pri'sent being obtaini'd ? 

(4) Can electric power be obtained more chcajily if*thc/oal used 

for steam raising is first gasified or carbonized ? 

(5) Can the peat deposits of the ITiited Kingdom be iitiliseil so 

aa to bo a sertous source of fuel for industrial purjroses ? 

(6) Can the use n't gasioiis fuel W forwanb'd by the d^velojimont 

of more Rcicntific metJtodsVf combustion in fiynacea, etc. t 
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« 

A Ku''! U's.Mn-h St.itioii is tci l)A iT’i'ti'il oil liiiid providi'd iioilr 

a works owmid Smitli Mctroiiolilsin Gas ('om|)iiny.‘ 

• • 

C 

IUTip. Wdtf'r (i<is in Town'^’^iian. * 

, It liiiH brcii tin' practice in the pwt'for inunu iimlcrtakinjrs 
to make carl)iir(‘tt<‘il wat t fj;as amf mix anytlnrc^ up tK) 25% with 
thy coal eas, the mixtifie termed town's jjis. The necessary 

petroleum “ j^as oil ’ is now pra< ty-ally uiiohtainable owin;^ to shortaj'i^ 
of tonnu^'e and its ro«piisitlon as fuel-oil for the navy. Largely for 
this reaHou, and pailly because the production of w.iter gas is a means 
of reducing the demand for coal ga'^. coinpani<“s have b-'en urg«‘d by 
the aiytlionties to iiicie.is - their make of bUie w.iter gas, and conse¬ 
quently lli<‘ [uopoition pres-mt, in town’s gas. There is noMtfifot^ 
thi^ lias proved in tin* mam a veiy useffj] method <>/ proc(Mlur<‘ as it 
has enabled gas (‘nginerrs to' carbonize their coal more efliciontly 
and inmeasc the (piarqitv and (piality of the tars a fa< tor of utmost 
national iiujeutance. The caloiilii- valm- of” the town’s gas has been 
Bonnuvhat ledmcd, but tlui low inert content of blue w.iter gas, and 
the reduced volume of air napureil fni combustion jier 11 Th.U., have 
tended to luciease the i‘(liciency, m use. of the mixliin 

A similar (Uid has been attained by a number of W(»rkers, notably 
lllnndell and W<‘st, in tlnur exp Tiqumts on steamiiig'in lontinuoiiB 
working vertbeil'retorts. Steam m van mg ([uaiil itb-s is [>assc<l up 
tho retort through *the incamlescent <-oke .md through coal which is 
undergoing caybonizatioii, and consulerable voruiin.s of water rgas 
are fornnsl. ^ 

• Blumb'll* states th.it it has )>een slnu.'ti tliat there is no a<lvautag<‘ 
on cost in pnabieang water gas m tlm mtermittiuit vertical retorts 
over tW usual metUod of* production of blue water gas. He passes 
steam into tlfe retort ((Hover-WTst continuous system) above the 
coke extractor, to reduce eombuisatioci. T’lie ipiantity of steam used 
will vary with the qv'alitv of coal and its coke. It is essential 
that the riMpunsl tiunperature be attanu'd in tho coke kir the water 
gas reaction and eonsequently the througliput of coal was reduced by 
10/, but tha make of gas per^ton of coal wAs increased from 12.000 
to lo.rjOt) cubic b'ct, tlie calorific value being reduced from 530 to 
.510 H.'fh.r gross. ' Sliglit “ pull ” was worked on the retorts. The 
quantity of scurf was reduced, and that found, was easier to romovi*. t 
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So destructive' action wa.s fouinl |o have taken [ilaee on the brickwork 
of tin- retorts. • Wlien n.sine steiun to tlie c.xtent of 14 ' of tlw loal 
carboniz-ed, it was foniuHliat the cjuanlity of fuel used in tlie ]iioduccr 
wa.s incr.'Ased J)v oio- n^ind ]i'r llK) lb of coal carlioiii/ed 

By the adojition of tf^.s [uoi es.s on a norks inaknij; 2(X) niillion cubic 
feet of gas per a^iyuni, Blund! II clann.s a saving' on tile cost of luoduction, 
of the gas of 30;''' and ‘Vul tons*weight of co.il (a|i|iroxiinutely 20,. ). 
The increased make o' ga.swoul.| a|i|)e<ir to bc'due to the production of 
water gas and the nnire coiii|'icte ilenillation of the coal. In addition, 
the ij^wn and water g.i.s swi'cp the ^lydroc.irlion va|ioiii.s. as thev are 
made, iijore quickly from the higlilv heateil zone.s in the retorts, and a 
much .smaller profiortion i.s compbii.ely cucked to carbon and livdiogen. 

etc., with the consequent" reduction of .scurf in the retort and igtch in 

. • • • 

4bout the tiiifi when gas (Engineers an'l gas consiiinera were showjiig 
intense concern at the dilliciilties cjusc'l bv the ])roduction of gas id 
lower calorific value than has been iiornial. owi*g to the e.'iigencies o( 
the war, .Mr. Ucorge Jfeljis, of Nuneaton, came forward with definite 
proposaks for, among other tliiiig.s, perpetuating a condition of things 
wiftch hud almost iiniversallv come to be, considered as einincntlv 
undes^iniljlc.* Mf. a.s.sf'tts t'V(‘n um low ijs Th U. 

nett, will generally give an good ri'-stilf'> 4 gas of oOl) Th V. nrtt. foot 
for foot, owing^*f^) i lie ineflieif'nt w^iy, due lo floor aeration, in which tho 
higher quahtv is'usuullv consuineil IL* rlairu.s^to have proved 
bis case liy exfierynent uml lar^^e .seal.- i‘.\penentt<'H. He advocates 
thai the lower j^radc gas should he produced hy iiii.xiri^ air,’nitrogen, 
producer gas, or blue, wate^ gas with ) fgli grade coal gas Indore it leaves 
the works. He also (daims higher and better tar yields, and lower c^st 
of production. Some of liis con.lernnaf 10 ns t)f gas of 5f)0 B Tb U. and 
of gas appliances when used with siieli gas,-are hy no means jSistifif'd, 
but those interesfed would be well*ailvi,se<l to reserve ^leir judgment 
until further authentic facts an<l data arc available. Mr. Helps* will 
have achieved a gnait deal if ho has only causedXlie gasin<lustry torevii w 
the whole petition of gas production, distribution, and u.se. 

Steayn^d on Continuous Verticals. 

Wellens* gives results of extensive tests earried out on ad installa¬ 
tion of Dem^wter-Toogood continuous vertieal rc'torts. Nf> figures are 
• given for either the (quantity of steam used nor its temperature of 
superhont, but 15,000«cubic feet of gas of 540 B.Th.U. gross calorific 

^ Gat World, Dec. 29, 1917^ * * Gat J , Nor. 2'^ 1917. 
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value was obtained per ton. The amount of steam was varied Js 

conditions demandqjl. Unlike Blundell, he found steahiing to have no 
effect on the formation of scurf. * Wellena, however, agree.s that the 
temperatures at the bottoms of the retorts shonffl be high'est, 

A number of workers have substitutedjiohblue wat^T gas for steam 
* in the retorts. This appears to hjve all the arfvllnta^es of steam 
without the reduction ii\temperature of the charg^and the consequent 
intreasc in the fuel bill. The carbon dioxide in the blue water gas 
is also partially converted into cUrbon mqfioxidc by contact with in- 
camkjsccnt coke, but there is no production of blue water gas. 

Garhonizalion and Q<mp\(Je dasifimtion of Coke. 

Nwimann* describes the Dellwik-h'lei.scher*systiun of gas production. 
The plant consists of a continiiou.sly working vertical retort. Thet-pke • 
leivving the bottom enters a water gas gemwator. The"‘ blow ” gasps go 
to the otmospher(i and the hot “ win ” gases (blue water gas) jmss up 
through the retort wihh the products of distillation. Any temperature 
of carbonization may be maintaine<l Ijy admitting either air or steam 
into the retort with the blue water gas. The proee.ss i.s known as the 
'* Tri gas ” proee.ss. Any kind of coal may be used. A typical analysis 
of the gas from a good coal is given -II.> 50/, CH, 10/, CO 30%, 

Cn Hm 1%, CO'i 0%, Na 4%.' The calorific value ranges between 
210 and ,370 B.'l’li.U. Its flame temperature is high d\Ie to the small 
percentage of iffert constituents and low retpiiri'ments for air. It is 
claimed that the giM can be made at 2<1. [ler KXX) j‘jd)ic feet. 

• Low Tempepaiure Carboiiizalion. * 

Low temperature carbqnization continue!! to be a subject of interest¬ 
ing dis(!USsion in the technical jire.ss, but unfortunately very few results 
of actual practice on a large -scale arc available, though some systematic 
work is in progress.' , t 

Winmill,’ after carbonizing a “bastard cannel” in 8 cwt. charges 
in an iron retort for pepods of 8 hours, at a temperature of 000“ C., 
and reduced pressure o*f 2G in. to 28 in. of mercury, eaine to the con¬ 
clusion that low temperature distillation of high-ash coals is not 
commercially economical. The tar was fougd as an emulsion. He 
obtained 6OO0 cubic feet of ga.4 to the ton, and 25 lb. of sulphate of 
ammonia. The gas was not washed for either ammonia or Ijght oils, and 
no figures are given for the quality of the gas. 

Capps and Hulett* present results of tests ol the distillation of coal ' 

« t • 

* Oat'S., July 10.1017; tee J., 1917, " J , 1917, 91* 915. 

‘ J. Imi. Sag. 1917, 9, 927-935 ; J., 1917,1229. 
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Jn<ler jireasiirea in an electrically lieatefl steel cylinder. At COO" ('. 
and up to 20 atfuospheres, the quantities of eonipc^unds of hijj;h boiling 
point'arc reduced, hut ^.he (piantities ot condensible vapours of low 
boiling point Are inered^'il. This they state is Jue to t he “ cracking ” 
of heavy vapoi^s withimtln^retort. An the pressure rises the amounts 
of phenols and t*r*aeid.s are reduced. Tlo^ ^roporl.ion of coke and the, 
percentage ot fi.xed^arboij in the coke are ijiereased with pressure owing 
to “cracking” effect. The c.'dorilic value of the coke is iuerou|^'d, 
but the percentage of nitjojthn, oxfgen, suliihur, and volatile matter 
wa-s ‘found to have decreased, probably due to the increased partial 
pressurfi of hydrogim in contact with the hot coke. AJ temperatures 
below 000° (h, iner(‘ase in pressuit! im^rtiscd the volume of gas evolved. 
Tile aanount of hydrogen is increased by pre.ssure uji to 20 atimaiphi'res 
atsBoO’ C. but reduceil between ,'j.00° d. anil G(X)°. The inorciist* in 
probably due to “ cracking," and the decrease to the action of ^he 
hydrogen on the unsaturated com]»)unds and on the nitrogen, sulphur, 
and o.xygcn of the coke^ • 

Whitaker anil Crowell’ hava a.sccrtained the tenqieraturcs at which 
tl^e maximum formation of benzene (K(k)° C.), toluene (700° ('.), and 
xylene (000° C.), occur. These resultsjigrec closely with those obtained 
in the cracking of petroleum oils, and ]irobably the course of the 
reactions is the same in both cases. If washed gas be recirculated 
klirough the retort, the [xiriod oUthe carbonization reactions is reduced 
nnd the yields of light and heavy oils, benzene, toluefl!-, and xylene arc 

increased. •. • 

• • 

Injlwnce of Iron and Liim; on ihc yield of AnTmoitia. 

Hollingsworth* has carlumizcd at 800° C. coal containin^thc 
“ normal ” quanlities of irdn and lime, to which he has added lOy, of 
cither, and obtained the following results : — • 



-- — - - • - 

Nogntil. 

• 

f- 10% of 1W)(. 

+ 10%4'aO. 

Nitrogen irfeoke 

r»r>-2 

.'>8-27 

fi0-7rt 

Nitrogen aa Nllq 

21-7 

’l7-3l 

24 • 1 4 

• 

Nitrogen olaewhoro 

2:m 

• 24-42 



These results sup^dy an extra reason for removing iron pyrites from 

coal.. . 


» J. Ind. 1017,^, 261-202 j J., 1917, 440., 

* Oar World, Mareh^, 1917. 
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BBPORTS or THB PBOaRE|S OP AFPUED CHEMISTRY. 

.Coke Dust. ' * 

• 

Where coke is tjjoroughly graded and screened about B% to 10% of 
the coke madeVemains as dust (below Jin.), ffhis is mostly sent to the 
tip, but valuable uses^re being found for it sn^ it is rapidly becoming 
a marketable product. , r , 

• Under special but simfilc conditions it is being eiBplojed on a very 
extensive scale in some^ districts as a boiler fuel.* Its calorific value 
is lequal to that of the original coke, and when used in a tubular boiler 
and Crossthwaito grate one pounfi will cvi^orate 4^ lb. of water, and 
the output of the boiler is as much as 76/ of that with a good slsik. 

Extensive,experiments arc being carried out on the gasification 
of this material, though sulphate recovery woujd not be profitable. The 
fuel i8»so cheap, hpwever, that with a low blast, wide grate, ahajl^w 
fuel bod, and mechanical grate, the experijnonts should meet with solne * 
suooess. Dust is also being mixed with tar and carbonized. The* tar 
is partially <listilled and a fair cokofis fouml as residue.’ 

During the year nflich work has been done in connection with the 
use of coke in producer practice. Sulphate recovery i.s not economical 
owing to the low available nitrogen content of the coke, and the cpst 
of recovery plant and its oporabion, including the exe^'.-.sive amount of 
steam required lor blast saturation. Non-recovery conditions are 
therefore adopted, and so long as the blast saturatio;^ is not higher 
than 0O° C. (I'.e. 0 5 lb. of steam per pound of fuel gasified) the gasts 
may efliciently bo used direct from the producer-.if satisfactory dust 
catchers arc employed. Unscreened coke from /Tin. down may be 
gasified in low-pressure producet^with mechanical gratc.i. and there will 
bo no more clinker troubles/han are experiedeed with normal producer 
slaeks. This naturally depends much onjilie ash content and compo¬ 
sition of the cojee. The producer can maintain its full load, and the 
quantity and quality’of the gas amjunt to an averaga of 120,000 cubic 
feet per ton of*1.30 B.Th.U. nett. The Tees and the Kerpely types 
of low-pressure producers with mechanical grates have proved quite 
satisfactory in this conhection. The following results have recently 
been published. , 

The Woodall-Duckham installation of continuous vertical retorts 
installed Tottenham is heated by means of producer gas made from 
coke breeze in four Toes producers having mechanical gyates. One 
producer acts as a'standby. 33 lb. of coke is used per hour per 

• < 


* AWiig, 
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square foot of grate area. Thg generaVr eflk'it‘ii< y is ()3'\ ou the 
nett. The fuel liad the following grailing 27 6 ' over J inch, 331% 

J inch—i inch, 19'3y J inch—J inch, 20 ' belotv J inch. The gas 
consists of CO.’ C'4/, ^ 21)%, 11,. If/, and has a nett calorific 
value of 124 B.Th.U. 'Xe make is 110,000 cubic feet. Blast satura- 
tion 63°C., blast,i»ressurc 18 cm., tempera^ture Of ga.s leaving the ^ 
producers 19T'5°C. The coke coiftains 14 -29 luoi.sliire, 22-33% ash 
6-1% volatile matter, 74 -1.')/' total carbon, (-abfiilio value 9750 B.Th.U. 
per lb. wet. The producius iwe wal+T-jac-keted, and have a diameter 
of 8 ffc J) in. 


KEfOVKKVroK AmMO.NIA. 

,»'[h» proposal made by Hollingsworth, to admi# up to 1df lime 
wiih producer ci^.il, is beinj^ strongly recommended by (lovernment 
Departments with a view to an incriwsed production of ammonin. 
The results obtained depend largef^' on the coal, but usually range 
between 10 to 1.5 lb. of auliiliato per ton, or an ilicre.ase of about 16%. 
It is usual to find that from 10 ' to 12 ' of the ammonia leaving the 
producers under recovery conditions i.s |.resent as ammonium chloride. 
This comes dow^ in the preliminary wa.sher.s free from sulphate, and 
may cither be concentrated for sale as lyuile or distilh-d with lime with 
other gas wvtks ammonia liquor. It would appear that one 
advantage in the use of lime is ifl the liberation of this ammonia from 
the fixed salt. • 

JDouglas and Jdnes claim to increase the ammonia yield from coal 
in coking practice'” by using large coni.. The gases liawe a freer travel 
through the coal out of cofltact with the col^c oven walls. This cooling 
effect is conducive to highor ammonia yields. Zimmermann" gifes 
details for increasing ammonia yields, by 19% by willing out th8 
evolved gases byeneans of blast furjiace gases and the use of a'cooling 
agent. Ammonia is decomposed, partly to hydrocyanic acid, 
temperatures above 850” C. 


Oil Washino, 

The extraction of bofizol, toluol, and solvent naphtha from coal gas 
made on gas works and coke ovens, has beenvery much extended, and 
variouscomfetent workers have published papers containing information 


•" Uat Worm^fOoy. :i, lOlT. 

“ Stahl and Euen, t»I6. 88, CM , J , 19l«, 1098. 
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and uttta which sliould prove invaluable to others who have not had 
an opportunity of going fully into these points. 4 

Edwards**.disciktscs fairly fully the question of suitable scrubbers, 
without however indicating where his preferw^e lies. .He gives some 
interesting figures for extraction of benzenji in washers of different 
^numbers of chambers as compared witR the tow^'counter-current 
system. Towns gas of B.Tlf.U. net produced fn horizontal 
and inclined retorts (,bntainod usually O-S’^ by*volumc of benzene 
vapour or a partial jiressurc of fij mm. ef mercury. At the minimum 
summer temperature of 2.5” 0 . Gd mm. ])reKsureof benzene vapour was 
in equilibrium with .1'75/ of benzene in the creosote wash oil; 0-8% 
by volume w^fis equal to 1 - 8 .T galloji per 10,000 cubic feet, and this 
shouh] require a {heoretical circulation of wS.sh oil of 48-8 gallons per 
10,000, or if the g4is yield were 11,,5(X) cubic feet per ton, 50*g«<H(fh8. 
per ton of coal. The actual possible yields with thi^ quantity us^ in 
washers with one, two, four, “ani^ eight chambers together with the 
benzene in the oil arc,tabulated. 


WoHhin^ 

syHtem. 

Yit'lfl, gftllH. 
p'T KMKX) 
ouh. ft. 

Oonstitutinnal 

I'lllcii-ncv, 

0/ 

Conconirn- 
tion in oil 

Not rveovert'd. 

f 

Nuinbtir of 
ohamlK'ra. 

% l>v 6 
voir 

(laltn. 

/o 

* 1 

O-OI 

no* 

1 ■ 80 

0-91 

rg) • 

2 

• \ ‘M 

75 

2-81, 

0-46 

26 

4 


87 

5-20 

0-24 

13 

8, 

1 -77 

95 

.•M 13 #* 

0-00 

7 

Countor-curirnt 

l-SIf 

100 

•• 

3 • 75 

— ft- 

Nil. 

Nil. 


‘Edwards states that the cost of steam for distillation of wash oil 
Was usually aljout half the cost of recovery. Any variation in the 
amount of oil used ifbt only made jjtself felt on the fUGl account, but in¬ 
creases would cause the temperatures of wash oil to rise at the outlet 
coolers, and the efficiency of washing would be affected. 

Rhead** has published two papers which together fonn jan invaluable 
source of information on gas washing and benzol production. He 
discusses;— , 

(1) Cas washing from the standpoint of the kinetic theory, giving 
new data jind a reliable technical method of •determining 
vapour pressures of wash oil and crudp benzol products. 

“ Oat World, April 2S, 1917 1 OatJ., 1917, IVelW; J., 1917,639. 

« Gm 1917, 137, 2071 J., 1917, 331 sjid 7frf 
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GAS. DEJfTaUlT^VK DIi>TlLLATIOM. 

(2) The effect of teiiiiitrature on gasyashing. 

(3) The eff()pt of surface contact on gas washing. 

(4) The effect of quality and composition of crefsoto/)n gas waaliing 

with «pecial r^orence to viscosity, on which original data is 
given. k 

(D) The offc*t5 of temperature on viscosity of creosotes and its, 
fraclioics. _ 

• • 

(6) The effect of naphthniene on the viscosity of creosote. 

(7) Tlie effect on viscc«jit*y of cdlitimml heating at 130'’ to 100“ C. 

{8)^The effect of vi.scosity on the rate of cooling of creosote. « 

(9) Theoretical con.sideratioiji of ^le effect on tlnfgas of naph¬ 
thalene in creosOte, witlicahailaled curves allowing thi^ vapour 
pressures of najilithalene from creosote,•containing various 
percentages of naphthalene at dilTerent temperatures. 


'ho following curve.s are given :— 






UErORTS OF TUE PBOGKEjS OF APFUED CHIMISTBY. 


The two following creosotfcs are diBCUBsed 


Sp. gr. 

U-iO 

«poL 
Ifi iOO C 
•Jinr 220 C 
22()''-‘Jr»0' (J. 
250*^ 3iH> C 
Kc^iduii 


l-027r) 
0.25% 
104' (• 

I (1% 

T ••■■)% 
IT o'X, 
2.S'5 'V, 
10 0% 


Till' Oil was distilled in a 700 c Wuri/, flask at 2 drops per .:C<,’ 0 ,ol 
with tile tliernionu'tei m tiie vapour. 1il. order to di't^erminc what ihc 
coftlpo.sitiori of a .siiitaiile wash oil having a satisfactory viscosity 
should he, the wash oils we/i* fiai^tionated (.is shown) an<i viscosities 
dotorminod. The clU'ct on viscosity wlien liglit oils <ire removed by 
etcain distillation can he, scim fiom the following curves • - 


'<■«)■< .'/• /i ;< v .V. 

4 luihl 




1 

i5 /i’i-j 2(' 

1 

IXLyh. 


'"''s ^ .• 


yd 


Ci\‘0~>ot 


20 25 JO ^5 

Temp *C 

Fig. 8.—Vitc«AltU« ot A and B *od Residue^ •Her‘5te*ni DUtllUtloci. 
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, The effect of viscosity «Tn the rate of Aoliii^ of wj.sh oil h shown h) 
the following oitfvc. 



•Rlii'ad MihimN tho follow’yig coniiu^ions 

(1) ctliMi iU'V of wa-'liing mi|ir<i\r.l In- ii-^iny a (*.|(1 

oil - a.u’ at —]iro\ nling the 11 k»i-]>s Mi|]iMcntly 

llui.l. 


(2) 'I’ll'- liglitci oiU in M’l'o-oli- 18U''--220 io-lp tin- wa-lnng 

liiocr-s l)V li'cnitig 1h<* M'co^ity of the (■l••o^((l(^ Inil, arr 
oiij<‘(.tn*iial'le in iliat ihov ar* r'M'lilv 'li.sl ilK-'l <»nt l»v .sli-uin 
and coutaiiiinali' tin' land'' l)<ni/o| 

(3) i\ai»hf«K.ili-ni‘ fnljis }*> l(‘•'^-'ll llic viscoMty, an<l tlinrliv inips 

th<‘ but it vorc objiM tioualil'*, ii^tli.it if 

good retraction of na|iiitliabun* fnun tlh^ gas, and may (Wall 
ad<l soimAo the gas ujuicr ccil.iin conililions <>1 i{ii.'iutity and 

Iciiip.Talurc. ^ * 

(t) ('I'co^otc fraclioiis l^oiling aliovc* boo’ giratly iiicicasc the 
M-'Co.-it V. aii'l ar<; very objccimiiablc if pu scnt to any extent. 
(5) A goofi ere..-ntc should rcmaTn as Hind as po^iblc alr^lO'-lo 
give htfli- i.il .h'lillatr \\lt> II steam disliih'd, ;^id have as low 
a na|)litliahui.' (otitcnl.as possible • 

(0) Miieh improved eouling <»| dcbciizolizi^d oil fi<im flm iTilde slill 
I'l •bt,lined bv lining a eji'osote of whuh the viseosity uses 
Very little wh'-n e<iol.‘d to and better temperatme.s 

are obtained ►>r ben/.ilized ml entering the eriide stiH 
(7) The eflii i.-m v of washing is greatly improved by*Hiereasjng 
t\n^ intima. v of contact between the. oil and gas. Washi is (»n 
the sprayine or atomizing prinei[)le appear to olh-r tlie, best 

• field for detelopfnent in this direction- nainelv. an ineicase 

0' ^ 0 

oi siirfare per vidumejif wasliiir aii'i a iiiiiiimiim (laMc-prcasurc. 
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(8) \Vlu‘n usiuf^^ iiuxtur*^M of Ijla.st-furuaco coal-tar cfcosotcs 
.Hjjccilic j^ravity is no criterion as to \vlu-tln*r a cic<>sotc *is 
** not. ViscoMty IS tlic l)cst tc.st, a^id its magnitude 

slioiild 1)0 hetwivn 8 to ‘d, with a maxiitmiii of K) {ra|)<‘ od--l(X))- 
('.») A HuH'ii lent fc;iiantity (»f creosote ix- in' ciiciilation to 

prevent tlie liept oils taken out; ai^^l contaii^sl in th»' crude 
lien/.ol in stock •eavine a c»-cosotc (d hit'll* ♦.sct^sitv. If light 
(uls aie soI(i w^tli crude, Ix n/ol, tln*Ji eitli^rr the creosote must 
he eliangeil luort; fnwjiimtly or the e«juivalent (juantity of 
.HiMiilai light oils a<lde<i A) takolh;’ ]>laee of thos<“ m the crude 
^ hen/.ol. • ♦ • 

pplelx'c'' slates that the most suitable w.ish oil should not contain 
any laige amoiii^ of n.ipfith.dene tir otlii-i solid livdoxaibon. Its 
specilic gravitv sluviild In* conveniiuitly over lOO, an<l its spi i iftc JiVit 
should not be too liigii. • , 

*The vi(‘\v of mn>t other wiuks sisuiis to be that other f.u tors play a 
more iiiipoitiint part in gas cashing tli.in aiiv of the ab(t\e. 

Tin* aromatu- s«‘i les of h vdiocai bons are bifind in but •'iiiall (pMHf itios 
m I'ither tlu' t.ii or gas pioduced from viatic.d retoils lien- aic loiind 
conditions whieh appioximate to lowm* temperature conditions as^ho 
volatile constil uents are m (‘onfaet with a eom[iaratiW‘ly small .area of 
highly heati'd stiifaees and the piimaiv pioduets of coal distill.itmn 
pass awav onlv paitiallv " cr.icked ’’ *. 

Jones''’ h.is y,iialysed the far piotluei-d from the dislillatiou of eoM 
in a v.icnmii up to j.ho' and buind it to eonsiA of (|) un''.ilur.ited 
hydroiarKoiis. ('J) ii.ijilithenes. (.J) Imuid par.illiifs {() jtheiiols ^-lul 
xylenols, (o) .iToiiut ie eompoiIi»ls (lminob>eiies of napiit hahme), (g) 
pyridine, (7) traces of a solid [lai.ithn, bijt ben/<‘ne and its homulogurs 
were ahsmit. Knun the results of the theimal decomposition of this 
tar at ddlereni lemperatiin's, ’Jones conebuled. among othei things, 
that Ixmx.ene ;^nd its homologues»aie eliielly fonueTl as the jesuli, of 
olelinii’ eondeiisalion -it temperutui*'.'; of and upwanU To 

sonuM‘\tent they .u»' products formed bv the tlieimal deli\drogen.itmu 
of tin* eoir(‘s[i(mding n.iplithenes. Jones'* liad pre\ioiislp foiinil that 
the eycbt-hexaiies (bs'omitosed at T.M)'(’ opi’ov(‘r hot porcelain 
ami formed the g.iseous product. hy<lrog«*n, me^h.ine. ethane, etbyh'uc, 
and traccA of acetylene and consi«b*rabh‘ ([uanfitu's of benzene. 

n (i.is ,/. 1017. 138, .i.ts . ,/, 1017, n.{.*) . 

J . 1017. 36, a 

W C/it-rn Sor Tr<ini , 101^., 107, l-VS^^V., 101.'). I-MO. 
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• H the necessary naplitheues luedominated m the primary ]irisliiets 
of coal distillation, a temperature of 5(K» 0. upwyds would jjive the 
maximum yield of heiir.tjie hydroeal-lioMs, hut. appareiiflv the olefines 
prealominate, lO'eaii.si’ th« maximiim hen/.eiie yielj is ohtained at 700" C. 
upwards. ^ \ ^ 

The onee prei^iPeiit Mew th.it ^ieet\leiie i*a.s the hasis of aromatic * 
foiniation duliiie e^eil distillation is now, diseredited, hut it seems 
(piile pndiahle thatan appre. lahle ipi.injite of hen/a iie is )irodueed he 
flie polymeri'al ion of tliis^htdroeaHioii, wliidi .ippear.s among the 
pninafv; prodiiets of the tlienn.il deeiHiipo^ition of coal 

Miielf light Is thrown on tin' iraeking proees.M.s ihgt take (ihiec 
during high teniper.iture^i .ii l>oiiif,.itioii* if a stinlv* is made of the 
resellts phtaIned from the eraeking of petroleum oil.s 

t’lm/.iag of t>i/v 

It has long l.eeii known that \.irTms o.ds. e.speeialh tho.se in crude 
petroleums, when siihjeitad to the light eonditmns of temperature and 
pressure, break down oi polMiicii.s,. and vield a eertaiii piopmtion of 
henc-elie and its honiolgiies theamomit of whieh tains with the eoinpo- 
sition of the oil , • 

Hhead points out tli.it the ... ij h.iimilioii of heiizeiie, etc., 

dining the erael^iig of pelioleiim oils is paiallel lo th.it of its formation 
frwn the ir.nking of the prini.fle deeom|io.siimii p^idiiets of coal. 
These latter (■ontaiinnany eompoiind.s found in petroleiim.s, siieli as 
naphthenes, |iar.illilaliydroearhons. idelim.s, ele , ami suae it is far 
easier to .sep,irate petroleums into sini^te groups of eonipoiiiids than 
IS the eiLse with eoal. a .sy.sTeiiialie sliide of the theiimil de. oni|maition 
products of |.etroleiim ml frixfioiis .should throw milch v.diiahle ligk 
on the inech.iiiisin of coal carhonisatma , " 

In JUlS.sla It lias long heen the p/actice to crai\ pet ladellm oils to 
obtain hen/.ene and other aroiii.itic compoiiiids for the dye and •ex- 
phesives industries, the shortage of coallield.s having made .such an 
industry of vital ecoimniic iniportaiiee. .Moreovi r, l!u.s,siaii petroleums, 
licing rich in naiditheiies, lend llicm.selveh wlmirahlv to benzine for¬ 
mation. There is litth; doubt that thi.s mdn.stry, founded by the 
Russian chemists, led by Nikifondf, InusVecmvcd a great mipctits from 
the needs of Jlic war. 

The first systematic work in the modern era on producing aromatic 
hydrocajbons from pet/oleuyi, was carried out by Rittmaii,” but the 

” J. Iml. Eug. Cifat., 1915 ,'7, ««, J , mi g (jgij ■ uns^UlOO. 
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lar^c-scalf iristallatinn [ iit down ,it I^!t{sliui;'li a-' a [r-ull ■>( liis cxiitai- 
rrn'iil.s li.is lii'i'ti iii^alilr to (oniprtr with otlicj s(»uic<'i of 1*.'ll/,.'IK- and 
toliiciio owin;^ to th'‘ sindt vii'hKaiul jioor^i|Uallt\' of tia- piodncts 
(S'"' I’ t • 

Tin- manufai t iio- of cai Imi i II <m| \vaL<,i/,(' iallv an oi)- 

• • ^ 

crurkiiij^ .iihI llir r\i.l. ni'' --m f.ii .i\", i , h. "Ii,.u tli.if 

* I *' 

a 'o.od oualit.v iKOi/cnr and h.la.-n<- < an li-' oiilaiii'-d l>/ \\,\diiir' tha '-as 
. ♦ » » - ~ ~ 
fioiii I Ills |iio( ill I In- . ai I \ da\ of i Ip' w ,i i (In- onu ■ w a-' iiliJU-'I I\' 

l^oioird. OWUII^ to t hr 1.0 k ol a L''^'d I. -I i|oj 11|. 1,, n m| . Milt, lit of a ^a 
'rin* ^Imu t of l^M-^ oil -iippli,, - h.i' < mh- oh i d-1 hitidu ap[H 1 thi-v 

•^oiinr in I'aiL'Iaiid, hul, if. allord- \a'I po-nluiil i. - in Vrii.-iii'a. tin' 
lionii' of c.ai liiU'-t I ''d u.il'i > |>l.r’!« 

Sniia f^Mf•^ inadc .i( tlir I a tin i in.dia m (la' Wi-ik' -howcd that, of 
thn oii ( laclo'd lU t lil'^ [il o.a d 'JT a ) >] p. a i. d a ' lii n/i'lh aii'i rthAlll 
2 as t.olui'iir and the [itoditi f' ii'pI i i<pi1'1 v i onianiinat'-d with 

parallin hvdtocai Imii'- 

l'l;^iolT,n\[)rini; lit intr’w itli a low i a i Ini i ,■! f'•< | aaO'i :^a^ plant.. 
ol)ta lin'd I KM I holloa ml ( ii hit ft-, I, of -j i on; o djoa ,,| h.Mi/.fiif, OG 
gallon of I iplmMif. ami (Hd p.dloii t)f \ \ l.oif ( Gi i hm ha'i' hf <‘•-1 imat fs 
thill- tho carhiiii‘tlI'd \sal'M lm-' iminuhn t n ii d in Vuipmk.i if \v,mHi'i|, 
woiihl yield aiimndlv H.GS'.l.li(i(l ealhai^ of h.Mi/en< V®1 h'^ ooil eallons of 
tolinMie, ami I ‘itid’.oo eallon' o| whaie 

Ij'-'SimV’ de'elt!^t•^ a foiiii of i| I] pa I a 1 im III \^llHh \a]poiirs arp* 
ah.sorheil 1)\' oil w it h wli ii'h .1 nnm^ of l'T i ii iila r mat ,m lal lia-v hcMi ''oaketl. 
Tin* .ahsorheil vappiiis aie (h-Mi tlmtille.l oil ■/, w/m with '>11 ['erheatnd 
Htoam and comletised in a w.itp-r i op<|rd coil Tfie appai.itus istlinji 
rnadv for futtluM ah-'Oi plion ' 

X U'l! I It VLKM 

This constiitieiit of (it.d y.iejia^ ei\,.n an iuc*e,i'im^^ .iinount of 
tnnihln dining rcncnt y«‘.tis lo ^llo^e ini.ac'vted in the din n-nt dmiii- 
button of ,^a^ Tin* In.-'titutioii tif (!,m I'dn.niiei i.> have iiad tin* mallnr 
imdor t Inn oiiLfh in\ t"-! ly.il n>n .nid have i"Ue'i a him Ian e on the subject. 

The InnihleN ka\e mainly aimtm ilue to inellieieiit {'oolitia uf tint 
gas befvirc it le;ivesthe worlv'. to the elimm.iMon finin ihei^asof those 
hydrocitrhons which jiet as soKmis or “ eaiiiiMs " of naphtlialoiio 
(benzol, toluol, soheiit iiaplitlnt), to ineiea'.etl heat’' ;in<i had repiiir 
of hortzontal and inclined retoils, ami to tlie enhneed use of creogotos 

({<!■! J , lal7. 138, nv.- 
J , 15117, in.t 
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(fftr Mil w .i'tiIiti:) \\ Im- ’t ( Mill.1 in Int'ii 11 . nt-- "f n.»|'lit li.ili nc 'I'ln' 
l•JMi!nlI.■ '(.t?' 11 '.ii tin ]•'.-viKilu \ ,.| 11,11'ht li.i!'‘IfpMsit u>n fr<'iii 
(In {in < ')n'n’p- !'. ■■ •n i> ' .un I ni's i - ' '!> [>' inU <in I In' .iiin'unt *•( 

IM{'III li.il' In‘ m* I In- l: I' Vi II. 1 .i i -. - i 'H i 'i. ... of \ ,i ] '"ill' "t t li n 

l"\\M l>"i!iii'_» fi I n-ii - *\\ ill' li !!• i-j 'll! Ill t In' < !'.ni I'Ut 

ji.U t It lllal 1 \ I ill • . « . 'ii ! 1 ' IM 111 - I ii.i^ !m \ p. .| 111 .1 PI'I "Mil Mt ill u 

(m ill,it "f h li'lii ii litjii" N.iplil I, ii. in '!.!♦"!■,• I'c I liiiiiii.ili'tl if 

f In' Lta-i I • " n n n! I . ! ■ >! ,i ni i i' 111 1 *' .i. \ < n; t - ,m i .n Mi < i ( . . | Im 

^*1' III tin' Ml" - f I lln iMi' M ,14 * in I 1 h *-11 1 1 . 1 ■ 11 1 ' pi 1 hi it \ M. I in'il:-. of 
•pr.iN'^'i iinl fV.(i "M 1 1 n_' -iiitii-I' II' tnllv lii-i ll•.''^■ll, 4 :>inl 

.llI In |*"( lit ,1! \\ !i n !i I in n I> 1 it nji "I "I' 1 n ' ' i i" M <• 1 ^ n f. . I 

• • • 

• • r 11 . 1 i 1 (\ 11 " \ " i I' ’ \ I (i \ - • 

^ * 

K [.I'M l| I )| >1 • " III 1^1 " , . nn n I in !•'. M'-^ /IIK' .ilnl llyll 

I il n ."111 pii 1 1 ' nn ( l|"‘l - "( pin 1 1 \ 1 it" ^ ' i * ' I 'n im - 1" w ,i -In ' I \\ H !i 

iiini"iiiuhi t ii I"-III pit 1 1' p"l \ ! ll i"ii,i t' .‘I'llh'ii ^ IIInii'in 11 III |IiI"'mI- 
pll.ltn tli.n-'i n.ldl Illplil’l ii'"\l<l'' 'fill- I" i'l'niLtll! ni'" Itltllll.'lln 

« "lit .n I n. :l ll tin •/ 1' in \ ■ 1 1 1. il 1 ..1 1 1 idn 1 1 Im I • I< (I"II I n^lllls 

HI 'b'' .1 !•-"1 j'l i.'ii "1 ,1 nii'i"!|i I .iii'l pill "I ill' Ii\i|i";;i'n nlplmln Hv 

» 

w It !(i 11 I n. 1' 1 / |M.iii*,n ..| i.iiiiiMn .1 I' ..in "III r ll ml .iinl 

1 11'.ii ni'_' id. 1 1 j •ini I 111" \ i< I' .i in I In I' ,f ' di" p"l \ t h i"ii.i 1 1 ■" ,11 n ci »n- 

\'ii''i lilt" Illicit." \ f.'iiili iii_’ III 1 i.."\ii..i li\ t \ ,1 p"i 4! i"ri, 

.1 Inf (In [■!"•' • I i . 11II' I ' > "I \ < dn ■ pt < ri - I. Ill "I 111 ll 1 - iflL' dm ' 111 pll lU 

iMllInill "I til' I"l tin Iixilh'll "I Iii.iin'ini \\iUi"l|t lll-l fi'Jlllin^ 

"uipiv" '* *' '' ^ 

W.inini-' pi"pi"' - (" I^'C wiinil illilm.il ill Mil. ill |'|lr.^ f"! (In 
I niiniN .ll "! c.i ll i< 'll l»i"iii pli n I'' .yn i L \' 1 1' m'- n * nl pli nl* 1 1 "in < nnln i I 
I l.n t li.i 1 1 ",il .1 fl' I 11 "I iit.i \ 1 " I . ' I \ iln 'I li\ In .11 Hi;^ I " I < •.’> < ’ fm , 

I 'ill pln‘\’*'^<ii"nii"''' dn- ' 111 • t 1. t .iv "I V pf'K y#)r .1 iniiiMiii.i 

.Iinl It". nlTm l, on "M'in plinlh lll"W II" "l.tl'm “ .tn .iM,''nijil ll-l-i Inmii 

in;nl<‘ (1^ "iitiii.il'' ilic <l.it.i i- I.iIiiil' i" p''n"'K -jonti .iini ii.ni \V"ik- 
iiiL'. iiinl t Im .141,1 1 \ "i" "I (In tl.il.i \ n M" i< "nll ■< "f p"sil i \ <• v ,il in- 11 

\SMuli{ .1 j'p'Mi di.it in n \• 1 \ ( .mt f.iiliiM " "f dm pimrinr.s "< I urind wlmn 

dm Jiiak<' "j pM-" "ji flm jjhi'.i''' .ij (im nji'i "f tlm |inii"d. ami 
that ill" imn "f lim-h .iinl InpliK nn'i'l I'xnl" m atl-nnlmi uilli imk wlmn 
il cMim idi s vM^li |)nrii)'K"f iaa\iiaunt ai.iL'* of .wnl .hi cm npt lomil 

• • 

J , itirr, ts.fUsn ^ 

'I ./ , mm, r,n, , mi;, 

■'* sn- J , mimo*, mi;, !»‘(7 
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aitiount of ammonia ia ni'oded at sii^h times to maintain the oxiile<in 
a neutral comlitini. It is confiilently believial tliat when tlie oxide 
lias become dtied and is better miltiired resiij^s will show im|provement. 
Fresh oxide should l^e stoeki'il and brought^ito eondition during the 
summer months. .Small diameter pipes^ im/i’ with advantage be con¬ 
nected from inlet ammojiia scrubber to boxes, so tli^t a little ammonia 
may be allowed to |iass aiyl neutralise any solubh' saltsl.f iron present 
in the oxide. 



.MIN'KIi\l. Oil 


Bv W. I. Bi i.ii M. \ , 

Thi' n<‘r<l (if .1 mute i^etiei il .iiiiHiotlei^uti'lei-t.miline uT llu' iiie.ininjT 
or M jijihcal ten uf I he II.IIU'^ a lij'hed here a in I lit \ me| ](;i to 1 he illljeretlt 
^»f mineial lal ]>i<Blit( t-; ha-' he* nm,- iii-.!-v(rrtl (limn;* Hie [Mst 
few veai^, iiuiii^ i<i th-‘ dilhi iHties ulm li ha\e an-M-ii the e\i''lm^ 

Cdaftlvlun of (eiiir. aiiij fi(uu Hie mt i < m | i|.*t mti uf Ii-W picilui ru-niato 

• 

i!l 1 H«‘. thoueh )i"( m <•||■_' 1 II, with the nhi The offoit'. so fa 1 made ta> 
^('eiire aL'i ei-iiM Jit ill n<>iii' rt( I it lire lia\ <• hraii '-mall and limit e(l in M'ope, 
lint t)ie\' aie siioo,.ai\i and h'>|)ofiii in th tl llie^- ma\' lead to ^Je.iler 
(“ll-rt w hii II the Su. I't \ .d ( 'ho m lea I 1 lelu-l i \ mmliL w '*11 mil lat e, to 
form hv eolhihm.Wi'iii witli the In-tilninm "f I'eiml. iim Teelinol<*i;istR 
and kindred IxmIh-s m \mori.a and .<tK. i I'at'.'hsh -I'ealvm^ eoiintties 
an Intt’in itionJ <■omniiU'’(‘ mi thi- NtrmeTn hitnre of Mineral Oils. 

same or an allied (miiiiiiltee )•> aUo mi|>erati\^v reijiure'l to 
Heal with standardisat imi in 1 he ai hit lai \ im t hods of lestilif' siieh oiIh. 
The*malters in (ju.Tinm aie ess.ntia'U for (herjii^ts to discuss an<l 
<lcterninie, ihoueh in \iew of lli<' lait,' n-e nhnh < iiL'ineers make of 
mineral mis, and tin- etiod wo^k m tlie sian I irdisainm of l•nJ:ln^'ellUg 
inat«‘rials which has alnadv lieeii accoinplmed hv the I'aieineeiin^ 
^Standards (’ommittee. it i- dc'ir.ihh* ihht this ('oinmitt^ti shoijlil have 
representation on*.inv lnlcriiation..'*t'oimiiitf( c on the ^'onienelatnre 
and 'fc-st me of Miiicial t )ils \\ Im mav ho foriiic«| hv IcchiiK al cln'iittstH, 

\oMi:\( 1 \TI’UK 

A few instanees of tlm c\is(ine confusion ot terms may appropriately 
lie cited At ofie end '•►tin,' ranee of p/odiicts of mineral oil we have 
tliose of which the chief demand is now for ii-'e as motor spii it. rrmiary 
products of |)ctroleiim availahie for iise as niotofspint jta.ss under a 
great variety of nam^s, «;y , petroleumsjmit, petroleum naphtha,gas(derie, 
p<;trol, Carbunne, ben?1diye^i>en/m(t, and it would 1 k‘ dillicnlt to 
draw a hard and fast lino be^ weer^ anv two of these terms. “ Ohsolcno '* 
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IS ii.M iih;ul\' icaii. .I'n^ latnl'witli tli‘‘ fonnoi i-vf 

ilsi* of .III-;',I- in [•Lim", Tiom (o'.vii o.is "iiji^'lns ' I’l-liol, 

oii'^iii.illv .ij)|ili< fi V*,-oil' iiiMi ul^i.hn'-i' to ii.-i [noilu't. Ii.i" linni 

niic'l li\' ito-foi i.ii n-'i- III ilii' M.i)iil?\' to |M•(H.i.ulll '•piiii in 
' I‘rt m il'ni m |.iiil li.i- lit.* lit .11/'■- '■[ ilni'v .mil 
oIIk i,il i. r,:.'nitiMn l.ni ih* i.il |iiiolfi .*1 ti'-i j n. t’. : - ,i -iml'Ii* 

wohl, .iti'l 0 n-i' l> ililli nl(*fui .111 I nf'*1 n il loll il*, . Mil lull t r*.' <tf 

rlirm i-ti Ml kc*«| ii\ 1 It f I r f nil [ '1 o(] ni . 1 s Jill] < if-t 11 lint' w t o 11 > 1 1 k t 

tin* I lion'i* (o ' ' ,ii|.| jl'i-ti’-I,' .lii'l nil III! it* !'• to in.ilo* iIf* 

ii''!- ol oin- ojil \ nl I lir I Mil II IIIM ',1 1 f. n* niot < .| -.| ,| Ml '!' n ' I ' I il^i I « t t !\ 
hofti |ii'! iol.-niii l>|.iit(ll\ !-. It (li'iiaMi on<'* loi * 1 !. to 0,1 ml ut 
tJir 1 1 I III ' IM 11/111" \^ li I* li !ij .ir 1 I f. ( I ni fn - i< ni 1 M 1 w . , n I ill |h 11 oir u ni 

Hjiii lit o w li i< )i It I - 1 Pi'll- I nini I In* I in III i( 'll < lit il \ l-'n/. n- ,a\ lit' k is 

olit.iiatsi (niiini, !•'. i.illv lii'iii ,(inl (o.il'.u I iil-'ifinuV'K; 

“ hell 'ini“ ” I'' 11,1 II10 -1 n n I \ <'i 'll 11 \ mlo) - f > 1 n f In* 01 1 lo !< ! .1 n. 1 1 i inj< "I I 

ri‘[iM«’i I'-.s .1 ;’('n<*i ,il t i'l III loi tin* li'.'lit «‘i 'll - t ili.it • 1 1 "I'I ill' ( I ii'ti* 'll), 

ami it i,*- lilo*l\ to \(i\ <!il 1 i(iiil t.i ii fni n . m tli*-. 

('onimi I ion \ n iinoi'i'-. t oim 1 >I<‘ .liii'i n.il i \ '* loi \' m| u .• i • ■ -.|)ii it 
\vlni li I'' .ipplii'il 1-' I'iii'* I'xt'-iit .mil 1 \\'-ll nnik'i-tm.d in tin’ 

oil ili-.l I H't.'.. .Ill I ''\>*i\ (noil '-hmil'l i'• m.iil<* to '■■tfii'l It ii'i* in 

|M (' ll•l''•lh (■ I' > hell Mil- • 

■' Mot n| >11 |l li.*. 011!. r t ■, \ \ , It I 111' 1] , I < Ml I 1 'I . k ' ’1 - I \ \ : n I '-li III, 

llicl ml Mil/' 1 H' 'll I- . [ K't I (ik II 1 11 '-[Hill ol ) II I I ol ii M ' - li di ll.i j 'lit ll.l . 

lirouiit’o.il iii|,'i‘It,i niplilli.i fioiii Inv. t.•lu]•. I ,ii n .I I li't ill limn 

|>lo<rocs. spiiil o|^ n 11'll 1 Il.t oht.illiiil h\ til.' 'I.l'klh.' it !i' |\\ '111', 
crmli* .lii'oliol, ,i m 1 ini\ 1 ni i*-. ot t u o m m o| r nl i k ' ■ i'M..' m ' il,k "i 
widi'int .nl lilt \ III n* ol .1 mi.ii'i pi o|ioi I mn of kiii'-iii" m tin liln- 
! )i.st iti'-l i\ !• .1 mi In ii'l t I'l lit' lor nio't of, 1 In 'i- pi odo, 1 , n, . , x-,n \, 

UU'I I li''t '• '1 mill' 1 1 ><‘ soiii'' ' o ol, 1 1n.iI loll .1 iiiom.: I In n 1 I'l n 1 *! - 1 .1 nd.s 

li\ il-'pU, .tnd' nil oliol ,il'0 'i.iml- .Ip.Ill ’I 111 * nr.'di -nld .0- motoi 

find in.n' 1 onviii.'iil 1 \ It 1 1 1 iin-'l nnoioi Im-h/oI “ .mmoioi ,di 'diol 
Tlid.''pii it Ol n.ipli! ll.l fi oni 'linit* krow p '-o.il, c.inni'l .* nd < o.il di't ili.it ion 
niiolit \M'lt It Know n ,1' ■ .'li.ili* mot m >pint ' < o,d tnoioi vj,|i n ’ ,\;;c 

iKm.'in'.' to llir olliri ''ii'i of tlm .'i .ili* of piodn, m "f inimi.d oil, 
VI/.., tin' lii',i\\ Inluimni' .iml .mph.ilt''. .in .itt.nnj'f o. n,,),).- I>y tln‘ 
KuiTOi'Ti ino St.ind.ii lU ('oinnnt t'T in 1 IH to f‘:i ni'li ,1 In it o'. Si.imjard 
Noimnn Kit iti'‘ lor tlm-n iii.it-'ii.il', 'o f.n .m iln'ii U'l- foi io.nl pm [lom.s 
is ooiiC'M n-'d. Tin -.' 11 '‘111 pt w .t' pt.i I'cw'n 1 li w Inil I In- i croMiiill•n'!.ltlon.s 
nunlo not piowd yrmnallv .n'-t pl.iMi'. hm whirli climn.sts 

will iviidilv duim- M'pri laiiV wnr tin- im oimnrmlatioji-' at Xiiiiancfl 
witli (l<‘ 0 .nti<ms wlmdi arn wnl'dv a<sypt'Ml'in .Aiuorna 
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^ N«> ion .ijijM'i!' T" tlh' i*’« <'lirnii-t uimh (1< . s ii<,t 

• •IhIm.-Iv .1 'tatrlyriir of pln-K,,; ? jiritiuwi I'loj.rrt h"- l>v wllhil till- 
iiiatrilal" < oinj'l 1-1 il nuili-i n » .in 111:^11 iv],,, 1 \t It !i r.'i(.nnf\ fii>m 

■ ill "t iin Iii.iti'fj.tl- It. 1 - of’ I'll (I iiln iih With III it ri t t i- \\ lin li I I I Ul 111 

n.lUlf , 1 - ill.- l-MMiin t o| ^h- II MiiM I'l -lllilri! lIlT'.fli hr,It jil, 

nji nt h. I -Iil.-t.nff . ^ ~'I'.'_', -^ |.!|\ -|, li ,.| , ii, 111',, i! i, 1 ,\ u im h -.m ii 

iii. tt riMU In iv i'' Hr ini m li ! 1 . < 11 *' 11 1 ; 1 n 'i 1 1 i* f 1 ■ 1 n 1 111 iln 1.1 1 | n i .<! in 1 n 

<ii'n \. <1 fr. -Ill t Ic -,i nr in .*>' n, i m n.'i n h -11 1 * 1 i Imiiiui.oi-uIu-i.- 

tjn- ilillii ii!i \ H Ml M- r.ilil H fylinw ^ii 1 1 r n i! iH.iI .iinl ! Ii- ,.i I III. nil 

iij. it ■ r^i 1 ' \\ lit !>• inn! 1 Hr: n I'•i I i'l.' i' - in n-. I’, ml iir: ,i w nl- i know • 

i'-!'-''- n'’ii i.n.j.rilr-^ i-il . ■ mi ji. ■ ni n ni in.iii\ iiilf.r.il 

|'i",lini- II I- -'ill li,, pi,I,in. .*f til. ^mjin .1 I.-- t. lfi. t ,1 ni 1 \ ilnui 
"I ’nr linthi 1 ’ll -j'.iit', itiH -.inn inilinii ii.jiiiii.i in imt.iin 

W U*! it m 1! \- I.’ i IIIH' III 1 .1 it (I ii' ’ I 1 1. itn .1 I . ! f ,i fli 1 .1. I! 1: \ t >!f 1 n i. 

fi "111^ t 1 H ' ii '1, :; • A .. - is .1; <1*1 H I \ ,1 < . ml' ' n m . .1 il' n.-i 1 m i- . n 

! I /1 m - 1 .h I ii I 11 [ 11' t !i. 1 ii-i I m I ■ I . .i?-! i >i. fi .1 1 1 i I • I.. I I In ,t I n m ^11' 

• 

I'l .' I " . I - III lillt II ''I. ,1, I, . ■ i.. I I I .li. i| W Ill'll I III' 

w "I k < 111 r ; I 'll f \\ I • li ill. *Mi it I 11 1 1 I, 11.1 I n - 111 I 1 il ,i 1,. 1 1 k <• t In m m( 1- 

' .li i - 1 1 Ml !'' .1 . I 1 1 I ’ n ||. ' - Ml, ] . ,\ k . ' in i il il n I . - r li n I 1 r .1 . 1 l f ,i I K 

- --'ti' 1 il . I ' I n,i . k i • n • . - . - ’ l.'H w in ! in J H i.l..|.il(li't,iilv 

I' il t In. .■ I.; . I ' ■ .1: ; I I I 1 ", I 1. * ■ r , il . . ! jl il I.ni • 111 p. I ll/rll 

III- lilt', ..f . : in 

'1 in' .1 I il .!' •« li.IM 1 I . ' I . 1 r : I' il I ..if t k- pi .n M- . Ill 

'pi-'-’ n-n ,in I .. -. . ink ; ti' . .n h .m ' k | hi "f ' pl,\ -r i.-f .iinl 

t'l t-'Ii 1 1 'I !'. 1 . I ■ I n ' I . > ni n ; r i . :i 1 . ■ ■ i"i liir \ . i \ . f i . 1 1111 ' I ' -1 h 

Hi -I j"' .il ■ Im I <. i: , k I ' \ . 11 i [..|i. h :: iH lii' 11. .• i i| t.. .i in 

||'•lln''iiiri .'.lirli |.-■••ilnl. • . !ii • *, "'ri’ inn^'ki V. . ■) .1 .i i n.i I .In 

,111"!',.I -ii'iiii' 'll" li; i’l ' . H •iiiA.v.' i),i\. -.1 rii;iij\ 

■' \ l' m il 1 1 I 'n "1 ^'11 ■ j 1 p': ill II i,, ) I i il, 1 1 - .t In I I li i • i ir ,i II - <-f 

l'•!HlHl,' II,' Hi'lin" -Hnl .11 '■!' in ■ I^h id I'l H I'n' • .in ipni \ III 
''ll pm nn II V .,1 : ii- tii.>i . ,i mi'' - ! nH ^ r I • t . i n .n-l w 1 in^ ,i l . in <1 . .iinl 

t Imin 1 - n-mpi,"! nm 1 11 H i .i n_'in in t In tnt ni 1 -'- i • l'-h il. <1 .i- <>fH‘ r- 

Hnpolt lil.ui .i.'lllli'.l pli’. 1 . il .III.I I'nhin il . k.H .n t . 1 1 - 1 II 'Iln-mw 

on: I.w)k ili ii*!I III,! 11 \ imi nil n i m i - i.H ii. i n m .k mmn in l.il ui <• nmI 

ilriiiiitnm- 

lin- ti.ll.iwHiL' -it_".i.-li .1 I iHinMii .|i ..n .III'! .!< linit nm- "f niimi.il oJ 
pr.i'liKT-, in In w lin II ilni.- Ii.m li.'.-n iniiik mmln-nm nilliriln, 

may In-1 ji to ^.i\.. tin- w .i v t <> .1 < nniin'm iimim -t n n J mi' (nia)i_\ t ci iiis 
whn-li ar.- ‘ii-m-ral!w w.-IJ iiinlt-H'tnn.) ami in i.-j.'.ir.l tn wlmli lonfiiMon 

rarnlv afi-.-^ am onHM.*ih I 

* / » 

Moto! N;;// 1 /. —Vulatiln inpiK^. wlii'li, witlmiit pit-ln-afinp', lit for 
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/ , 

u.s{‘ US fiu‘1 It) mtoiiiul rfiL'int*^ otln-r than of tin* Uicsel 

tyiK- . ■ 

-Motor ^jurif ohl.iiiird u jniiiiurv |»ro<lu( t of tin-distd* 
iutlon of jK-l iol« inn S\ iioii\ in<iii ^ w il li ;^U'ol/i)t‘ un«l p.*! io)«'uiii 'pint, 
t >tlior o\pn-^''!oii', w 111* 1 1 In- iliM an!' il ^ .r I Im 'Uinr pi ml net or 

on tain ;.'iu'lrs of il .no n.ipht !i,i or p< holoinn ti.vplp li.^ oi nnnorul 
nupillfiu, lloll/olmo liril/tlio, (Mllnu^ll'* (m.I'Io^ of^potlol 'lloul'l !>'• 
jnitiiunly <Ii'Iiiil'iii'Iio<I* 1)\ • rofoion. o lo tii<' poi«* nit.iL''' "f i!i'til!.it<* 
wliioli I lio\' alToji j l>ol< i\\ ( oi luni I nil poi al ui'‘' '■ (/ | L*() i 1') 17' • T . 

urul 'ioi oji'l.uilv oiii\ li\- \,ipoiii pi. viif, > iL'iiiIioi) Iniipri.itiin*', 

s|H‘<rlio ”iu\ It \, y I * ' * 

s/tdir M I,f,% SjHlil Mol oi^'pll !l <|o| \ \, . I fl niM t ll«' \ o] |I llo pio.lm f s 
of I ho <1 1 't ill.it loll of oil ■- h.ih ' S\ noil\ IIioii * \M! h --ii.ili ii.iphi li.t 

('odi Molu, Sjdi'il Mot o) •^p|| It <ln i \ ' <1 fioiii t lio \ •'l.il il> ploiltiVt ^ 

of (ho (li't ili.it i<ni of ii'.il .iii'l (.iiiml' o|lin\\i-o thciii in 'i\- iit''jts 

.UI<1 oolso o\ * ||> 

Ctdcl.ii/ . 1 / 0 / 0 / Sn'ii/ Moioi 'pnii ohi.iiiioi! I'\ tin na<kiio: of 
tliO loMM \o|.ltl]o liilliol.il oil' t,l! <1)1^, I 

. 1 / 0 / 0 / liiH'nl Motor 'pint (i.ii\ii! fiom < o,il 'j.m oi iiv ,,,u- 

(Innat mn pi o( I m I ^ • 

, 1 / 0 / 0 / Al'ofinl M.itoi >.piiit olil.iiiioii l.\ fn nin'iil ,il ton oi dl'lii- 

lal loll fl oin (, 1 ! l)o|| \ (| I .i| \ ( . .1 ml < oit'i - t imj i hio!l\ o| ,il< oho)' 

A’r.oo,/- \ pin iltoil fl ,i( I loll of ■. niio) ,il oil III foi ti'<- for 1 iL'lit i^nj 

pm po'os in 1,1 III p' with with lo. (1 

!''dil 0,1 l,i'|unl fm 1 not 'titli.ioniK \ol,nilo foi ii'O .|^ niotoi 
spint. hut tit /oi liiml ioiiilomiion in hnn.no-. hi.'-ol oii'.'iiir- *\v 
ln^lmlo^ lio.i\\ 1 ^ 1 .ido', ol nii.lo poiiolonto ili't ilhilox and ro'idna, 
.shale, e.innel. .iml eo.d oil-, .md di-1 ill.ilV-. I,ii' tar oil- vVe 

. 1 / 0 / 0 / ()il t)]l piiininlx inteiidoil lot the 1 ul n i«“at ion of tin' 
cvlindeis of intoin.ii » oiidni'', nm ohmiim ' 

(''■//luiilt I (hi (hi pinnaiih intended for the liiln mat loii o! tin* 
I'vlmdns ot .ste.iiii eiioinoM 

iiilddun \ roniprehen'i\e teiin for nnxtuie.s of Jn di »>< a: hon 
pro<liie(s eont.nmne imno oi le.'s owimn .ind or nilpluir. wlmh au' 
8olulih‘ in c.ulion tlisliljihlde (Should he le'tt'ieted to liiahl\ \ I'Cous 
Ih|mds and .solids, the teiin has no U'eful applie.ition from tin* 
t(‘<'lmn.il nu<i Mieiitdie standpoint to ease^ and hiL'lily nr.'hile Inpnd.s. 
surh as la'n/.t'ne, thoui'li legal lunnnaneK have sought tn mcltnU' 'Urh 
boilu's nniier tho term ) ‘ 

Bitumen Itituinen ohtaipial hy simple extraction or 



MINKR^I. oil . 


73 


evaporutioii from inat«TiaV' fouinl in n^tnri’. witlnmt coiivtihitn-nai 
ch:ini'4‘ ]>v oMil.ition or oIIm t < li’riiHi ,il .ntion 

!*>iyo-Ui(fiuii n hitunn-ii ulinlt i-' iii''oIiiM«‘# ni (,nl>on t'-li.i- 

clilondi' (S\ iioin iiioiis V it li i.iilii'iiiv, ) 

/'< s' (nl .s} < Mli't lllU Ml •' '4 liltllllli'll whuil .lit' 

s»))nl>li‘ in • 



li'f It in-iit 

of* hltlllll 

P 

•w Im !i .! 

)'• in-'olidilt' in 

lii'X.inc. Imf -olul.U 

in (.n hoii 

(' t lat Idol 

.c 

• 


^ ('“<il /lif’i )ii- )i 

'> 11 11 1 P 1 11 o 1 1 

matt 1 1 , 1 1 

V.ll 

- ii 1- ll 

hh' III [(\ 1 idlllM. 

[lilt Hi'olnldt' in ( II 

hon di*tdr. 

ihi. ' 




I’linni 

n 111 1 nl 1 In 1 M •a d 1 , 

1 \ I II 1 1 Willi 

llIK 1\ dlN.ltli'll 

mim Ial 111111''! ill' 

in 1 \1iM < 

' y 1 a Mil li " 

n 

' 1 In ll Ml 

lU' niii oiidancd 

ra 1 lion (f i ‘ fi > ' 

ilh'il ) 

• • 


• 


1 

1 II M • ' 1 111! ' 

I O li H 1 1 11 < 

1" 

nil mp" 

d III it It 1* found 

Ml fl 1 Ml 1 '■ Mil [ 1 ' ■' n . 1 

. .1 Ulll; J- 

I'M; ' 1. 




f-n 1 li' h; IM. 

1 111' t ii d 

‘M . s\ .1 o i 

1 O 

id' ' d 1 

"III ihi \o!,rtilc 

j-I O'l'lt t - of I If (|. 1 

in M \' .liM 

1 iii*p 


M 1 .J t ) H 1)1 

iii.iiM I w Im IIm'I 

t li M 1 1 ■ 1 t ail 11 n -1 III 

t"d .V.o'.d 

... 

M 

aii'*l in ;1 

iial 

/* '.h IIm ...li'l 

' 1 ' lai ' 

p| 1. i.ip, 

|m 

p, Up 1 M 

Mai 1 \ ,11 )oia 1 loll 

«• f gl' 1 M 11111 n " a 1 1 ; M 

id i O' 

mI;i fl.-ln 

i 

. l-n: ,1 

. \ ij'oi.itioh of 

f " ^ • 

1 \ \ ' • M I'M 

• 

\ Mo\ ( M 

1 1 

1 I'M 


^ ’1 !i. 1 III'! iT !n ii 

loll of • 1 M 1 

i;i. d h" 1 

II " 

- of t' M 

ll" I 111- [di\ .-n .d 

and r lo'iiih i! ( li II y 

I'M M( o! 

1111 n< 1 1 1 1 

ll 

At 1,/ 

Itc. 1) di ( ll■'■'C(| 

in '•' \ Cl .d (1 li 111' 1 

1 « 

11 1 In i oil 

c "f lilt 


1 .III*! Ill 

Ill I\ 1 .ills |o| 

l.‘f(*i''iicc to ,iii aul iioi It ii 1 . t ( 

oil 1 M 1 IM ' ' 

11' 

h a till 

^,-o. hI^ tollld 

fo| III fl Olll 1 t ' III' III 

.nil 

1' n ' 

111 

1 11 "1 'll, 

w n 1 1 "III ol lici 

l.odlt. 

• 





i; 1, I oniaN ha 

7ih 11- . .1 

ih. ijl|. t 

< '1 

O i II 1 

li'oloi |||||| . 

0 >[JC. ia!!\ |M 1 1 . .1 ^ 0 

, 1,1- ,l 

' II-V'. 

i" 

-1 1^' II 

* 1 ii Mil' •foi tin* 

kcdwooil .ind r,ii-,d 

■1 IIP 1 lp-ll' 

• 

o ' 1 1 1 \ 1 

1'.' 

ollt itio 

t ilLii loll test 

oni“ 111 u liK li t lie ' 

- Pi I.il 7ili 

* 1 < IM t 1-1 

h. 

! nl I "d 111 1 

M'li 'd .1 1 ))(.ir 

Yoiili'.' (h'l'hl' iMii.it' 

1 1 I'lMiiin 

Up p,.i 

,n 

id iimiIm 

d ll.l- oh\|olls 


ad\.tllt,!Lr.’-. Iliipl). 1 |V of ;i|.|j,it,ilils oi tli.'otlh ! and, 

in (oMinion willi iloni h.t' tlir iiil oj.' of ii-m-.' too '•niali a 

(plantit V . I (iM I < f of j.i 11 •>! I o ;it{iiiit of I ,t [,id (It !■ Mitin.it ion of 
the ilic oj.ivijv .11,,] oilirr i-rojMitK' ol l)it‘ -(•\.i.il lii'tillatcH 
Tlu* iiifoi mat loll wlihli i-n tii(r<'l»\ ol-t.iin.d atiofiU .i \.dii.d-lc miidn 
to the dilTaicnti.itioif of motor fiom muioii'. ‘•oukc-i In 
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Uri'oUT^ OF IHK I’K'K.KFy' ‘>F AETHMi <FfIMI-TJ’.V 

I 

]jrn(‘ti(o o^H) :t|tjn‘;us flic mhi.-i *iU.iiitU\ <<f jnot(^f 

to take fni a (li'lillatioii , 

\. A Im'' (Ir-iiilK'j a iiimiijx’ation <>f the IJcdwood 

jiict ||()(|, in ulinh 111 n lain> tfi-' oidmaiv Tji‘_'ki di-J illal i< iJi tla'^k, 
but till- f li-1 itii)niT'l''i 'N tlia' iIm iailli Iim li i- 1 iii' fioiu tlio 

/no of (he '-(.ih, n 5 in in hi\s tie n|,. rinej; of five tiike of the 

Ihnk ' ]fi' iloliK al tlie lati- of o dioji'. a i ojid « '111* writer 

l»!l> Ih-eil vt|l)-t,lt(ll,lll\ Wie^ailli I'h.luie fol Vcj)-. t)l(_* 

e^M'Iltlal illlhlollie fioin Xllllliejofl'. lie'fhoil lll<‘ ' 1 1 | 1 1 | 11 Vlile liU 

• * 

of a far ;_'<•! li t-L with Min , ( o| h|ot oi -i.ii K* and lie la 1 1 of d i^-t d^.t (ion 
In lll'^ le^lllited to olio dioji a sm olid 

• 4 

III M N'i’ 1 N \ l.> I K; \ I !o \ - \\\> 1 l11 I I I M I'ol I 

« * •# 

.1. If ('mvI, 1i,i- ( h I (•! Ill Hied llie leinileiilii lla-hie'j leinr .itid *lie * 

4 , 

.-^ol i|| ill( a I loll |M a 111 ol < ei I a III mo! oi -| >i nt' ,i n -! of a^ < i - aie 1 fi i ee 
peliols tla-'le'd Well in!ow !' <' \*liil' llie -oi id i h. a! loe |M.iel ol oie- 
of ihelii Wa^ 4' ( o■^|l■ (.iieiiidi' tlial [-niel i dale_'molt- to 

liandti- Ileal a liiiiie al aii\ ImipeialiMt lil,'[\ lo o 1,1 m (rual 

Idil.iilt, Im' iiiiliki i*m/ol it will iioi jixe tieiiMe ihioa^ei loe/iie^ 

< 

even a( \ M III I em|ii'i at ill o 

iamiax^ lem aUo |e^|l•W(d eieiiiod- o! dneiiioiniiL; lie ii!|iliiir 

eolilellt ol li|o|ci| lie (iHiDiieiid a I .. lo la-lllie of 

the conilm tloii iiellioil. Ml whiili l !v nioi.e -.Oiiil 'I'm a din l\t ui-* 

With aleoliol I-, laniii iiom a 'iit ill i' k lamp in a nd ( mii n! of an 

Sm li a Method I- MlidotihiMlK- hem luoivoiihv ,oi eeMoi ^piiil'- ol 
toleialilv hiw ^'Iil|ihui lonleiil lliali deimmiliiMoli ot ( 1 , milpfiui 
f h I oil oh (he ] ii odm 1 - o| I oiid'ii' I imi ol 1 Im •!'!' 11 1 n tie ! < md< < ah ai- 

nielel 1| doe^ not howevel >t I d-e I 1 1 e t e( h 111 ( ll 1 h, lel'I , 1 - a 11 o| d 111^ 

an ideal -oi III loti ol ( he a iiaK ( n at pi ohh m iii \ oI \ 1 d and I ie ie i' hope 
that n!pnna(e|\' a duett oxidalioii method mi\ hi'^meh' a\iil:iid(‘ 
toi (lh‘ lapiil Mini ae(inal<‘ i-timifion o| ihe loiat mdphm in inotoi 
spnil and -imilai leahK \olaIile ( miihii-l dde liipn*!- 

\ mat tel w Im Im alU M>i lint In 1 iii \ < -I n.Ml i< n m 1 In lelal i \ e I'eampi^ 
r>l dllleielit jdl\ -leal plopeilh'^ of the o\eial (.m-IMmil!- of motor 
spiiil on ea-e ot 'taitniL: an ilH-iti.d lomlm-deii eiiLune wiien rohl. 

It d w.'ll known that ot two (klleieni kiand-^of p.lio! koili living 
pradnallv tlie -aine di-1 illatloji nii\.'. on-' allord- . a-v -rarting 
while the other pieM-nt^ girat tiouMe m tin-, re^p. 1 r tlioiigh onro 

inis, I’ll ' 10i(, <2. ./.IS'17 >7 

-* ./ 7 M/.. 11117. 4 . lit, jitis, fn’o. 
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tho rnirtiK' H tiiniiin.' II'X <' 1 --..^,’ I i.-t w mi i|ir l\\»> 

bl.UiiU S<i|ii< t liii-' Ill'll'..] tl'ii *[>itn'l vvliitli 1' I 11 Ml 1 »li -i iinr ;it. 

I- ili'-l nil t Iv -tii'-'ll'M. il it^i' I'ii''nii |.\.I Ii(,il..l III 

jM'iM'c 1 of li.i l.iii’ \ In I’l^ - iMiii! mn I: i- 11 * •! ' - 11 1 III I'll wild 1 h 11 .i< - 
l'‘ll■'IU' n! -tiiiiii" il.j'.n.l It.I ilinfli ilir v.ipnur 

) || ••"'M I '• ,i I • f .^ 1 1,! I : I ’ II |T I 11 I \ I ; I, r I .). 11 I' \ 11.' II 111 1< MI 1 't < III V 

"i I M IIII.I I '' My I ■. M ' ' In I I! - I Ii ■ • 1 iV I ! \ 1 li M 1*1 1 1 III1 1 . I Ml 1 <• oj I L’ lilt mn 

I 'I’l V ' .1 I'll) II' ' ■ ■ •' It ( f 1 ’ I Mil \ I !•" III • • 1 *• in 1 III IIJ fill' 11,11 II 1 11 V tn 

^ '' iLdiil i"ii I . I "'if MM iiM ■ I'Il ’ j ‘I 1 t Mr ' "t Ii.| II u I I ii< 

I' . II ll|\- -M Mf' '! 'n*il , M'lillv 111 I.'MI.I 

t I' I h' I* n| I 11 1 ; I'i : 1 , . ; n I 1' *! . l. ' Mr II: w . n l> In IW «.*\ rl . 

I'M . 1- 1 n t in' M- : 1 j . I n .. i. ; , i , p ; M ! U -i I !' !♦. I ■ M M I >1 J Illlf 

• li" ' f ^.d .11 ' I . p '' ' "I " j ’P^n hn 'll' I, !•' in 1 I " 111 M' Ml (' h 1 I p I ,11 II [ MS 

^ t ^ 11 'll 11 ip ' M : ' M i.r; ■ ' 'll p I '"IP If I - l»i ’ I I li I n iM I - 11II 

I ' ' ' I .1 IM I P ■ 11 , V' M 1 P 1 M ' I '• r I ‘ V II !• !i 1 ■ '>1' I I l;.l 11 I III lllir 

.['MUll.l - ( , II' IlIHtl- ....t, ') I,, 

-MiPliil I" \ I I • il ' ...111 III I I II'I I.in,''' , III I'I I I.il ill- 11- III. liiisi- 

* 

I Iii|iini .|| I-I.-I.- - I -■ I-II •!:. .li, I 1.1 ... III, , 11|, 1.- 1 hill,, 

'I'I' -I I'lPI I il I' 111 1 h- II- , I II I III ■ I ' , l-ill' I'I I 1.. I'll II ll|-|,|l.',l 

‘i! 1 1 - I - I - I' 11 ' -' 1-, -I- ' 1 -1 111 ' I ' -1 - ' I ' I - I ,| , i I II- 11 nil'll, , I ,|ii III I'l- 

ll'ill Ilnl I II -1 I! \,- 111 In 1*1 III- I. Ill III 1,1- ,!, ,u,-,l 

li'iin 1 11 - ir 'h 1-11 i-' I '-1 I- - I . 1 11", ,| I I III ,1 i, ,,| II- ,1, I mIs 

iiiniii,il'Ii'.il"U 11 -- '-ii,"'i' 111,I ii ,,i,; |ii-P,i!-|, ill,1.1 full 

■ .Id. , 11 , ir ' , ...n: p.' Pill'. " n; p 'ip ppf li'Mlrn- 

' 'U I "'ll" >\ ‘ ' I |p* 1 I 1 PI : Il 1 ;r ’. 11 1 M'.n III' - I p '1 I pm 11 Ip. M< If i I ir'' 


w Ii y 11 will 1 pp 

11 j pp *l‘ , ! • p in, M 11 ■' Ip 
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i.f ,1 -r.iii! iii-.i, 

Il ,-i,li :,,|1. 1- , I 

• iii'p 

p .1 . p p. 1 h ' 
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M* < pf .11 p 'III iM' Il « ' ' 

1 d IpppIi 

• III 1 IN 

1 'J Pin 

HIM. I".' 

.i"( crt-iinM'l 1)\ 

• 111 1 .M"li,i 1 [‘ pIi I Ml d 

i"i. III 

M 1 If |. 1,1 

IMP 

1 pi|.*.I •I'lllS 

"f (liM ilitl''!' ni 

MI PPM) it 1' il \ <i 1 "p i 1 lp. p|| 

' .1 llll 
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1 111 t In' 

1 t 11P1 \ Ip 

V 1 1 M' 

1 mil,it i.pf), 

)»V ]|«|lll>i 

Ml <Iln\ l«/< .1 jpjpilp <1 .d .1 1 
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HEPOIITS OF THK PROOKESS OF AITUED < nEMIS“fRV. 

• • 

• I 

8ul)Htitut08,” in \vhi<-li Ix-nzijs or rrackcd ♦tpirits liavo been I^ondcd 
with koroH«‘n<', I'l^c , an well as in Uic'stndv of tho.si* cindo petroltnimfl 
and di.stillairs wlint'i contain notal)li* ])roj)ottions of aromatic livdro- 
('arl)ons. Tin* si hridt-s foi the cstiiiiatinn. hv^nfiTcncr from fractiona¬ 
tion curves, of till' iMiiiiioitmiis of bcnzctic. ioluciic, and xylenes in 
<TU<le benzols, . .uc not ;;cnoiallv ap lie to tlw estniiution of 

aromatic, bvdrocai bons Ilf l.rllnl '■unispiiit • ^ 

. Methods of IrNtiiie a^c ii^ ii'l:ili\ilv o|,.at .impoitaui e in connection 
with m.iinT;d oiK, l»e.aiisr manv of them lia\c been de\i->ed with the^ 
immediate pm pose of elmidal me The <jl|;rilt*ev of the o|k nji U llicll their 
Hlicc^-ssfld leihnir.d application •liepetids Thus the tevtiiie ‘ot the 
\’iscosit,v of <^|s, the (on^i'lencv o^ Intiinien'' and tlie lianiness (d 
usplialls has ireritcd fiiithe: I ent mn dmiiar t h<' pa^t \ear Several 

tiew folaiis of \ |seo>^lliet e| lia\ e lieejl desei lin'd, of \\ iiK il t ll.ll d'#''iei vl ^ 
by J'\ iM lad'll one is spei iall\' iml r\\ oi l I4V ■ 11 nia lie a p pi led tfi a 

veiv small ipi.iiit il \ ol oil, a ml to spn iln \ i-i o^it irs m lej iiTs of 

W.lter at a delnied I em peial llle, W lifle ]t\ 1 alibi at loll aValM'-t a Kedwood, 
Kneh'i, 01 othei simnai in-'t i iinienl. it'' leailme'- nia\' Im- Iranslated 
into Heduood ^Vi , ■' deeiees ' it ha-' the .id\alllae.' of hrme io\\ 
in lilst eost Otliej loinis of \|s(OMnie|r| have liei'Ji deVl'i'd hv (' jt 

ibices.** \V .M 111<"\eiioj K •) >ulii i''a\and < I’n^unin” “ While 
it IS now erner.lllv leroenised l^lial \l'iovi|\ in It-I'lf ha' little leiallon 
to ‘^oiliness" 01 liihuiatine \alue. ll i' a ph\''ii,il <pi^lit\ whieh has 
nn impoitant Immiuil: on the <hoi(e iff oiK im ii'c a- velmh-s. tliixi^, 
Ae. 'Die <•^el I of di"ol\ iii<j .-'olnU m an ml t>n it ■* \ im o'll v has been 
.studied to some evfrnt m lomieelion uilh ■'o!iiti(#n of naphtliahnits 
iVe.. in lai oii-'.Jnil it i-' a -iibjei Im h umihl well irpav Imihei simlv. 
c.spei'iallv III la-eaid to I hi'^pi epa 1 at ion ol l,iV' and hitmnens |nr load 
treatment 'I'ln' \ i--* O'-!! \', ot lallni t lie * oii'i.'teji' v. ol .'in li niatenal.s 
iltl«*nded <-||liei^|ol the s| 11 fa ee, d I e's] im »d load-' o| the plodiKtion 
sd ))itummated iii.K .rilain. 1-' now ^'oninionlv < he( m ihi-' loimlrv 
bv t^e use o|*M nil hltl'Oll'' \l'(0'|t\ e.ii^^e a lllekel slKel -'inkt'l of 
4lerintMl dnui'ii^ion-' ami Imm. which is lompaicd hefme i'>Me with a 
ndeience stamlaid \n iic't 1 iinicnl id wnlei lanye. ki^own as the 
d'rosbv Consist oniet el. lia-* heeii intioiliiied m the 1 rnted States hv 
\V. \\. ('rosbv ** It m\o|\es lilt' Use of a seii^sof plmieeis of whli'h 
tliose (d finaller cios'-sr< 1 nni .Ik* mli iided loi senu-soini ainl .solid 
bitumens and asphalH. and the lareer ones for heavy cyls. iltc. It 

J . ini 7 . 270 lu.il I‘»)s, 1 tsr ./ .• 1917 , loill 

" J . 1917 , HH>e iyi 7 . Il-M. • n ,/^ |.jlS. A 

** /Voe Amrt’. -S’er fts/iii'j Ma/iriii/s, ll, H*1 • 
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rfp|H*ar.s to m\<* rosults wlncli aie ii^oi<* \i\ kcrpin;; ^\nh llh* \aruituni.s 
111 boliaviuur t)f*pitches and a-.ph.ilt'^ in .uiii.il u.'^‘ tli.in air ksoIuiu^ 
ohtaiiUMl with tin* !)<>\^ and Ni'W* ^'>'ik Lalunat oi v • pnii'l ruiih‘1«‘i 
whudi have Ihlli'-iio h.Tii i.-uMid-d a> .'-l.nnlanl iii''tnniienl> ha this 
class (if wiirK ^in' it It ii'- im liiiI.i'Iv ((iin-d ptnnl, ulinh is 

the operatlv«- d llu'i- ptpn 1 1 nnt<'l < ^ (.iinicl be ici^.udetl 

.iati>fa('t(iM rilhci yi piinciph "i in pi,i« in .il a[ip!ii .iImhi. and i! is in if. 
suipri>in;' that ti'ilniK d in tin-' ("iinti\ wi-li !'• •'(’(lire ^ciicial 

*reeii;^ni( nui f"i a p'Sii'l i "ne tn ul -iimliri. [|.■'t!;n and niiue 

utiliffuian vaiiif liiaii tin' Vnn'tir.in jl.indaid in^l i ii iin'iiN A poietia- 
tloil ni.Vhiiir d'-ii:ni (I b\ .1 H ii1 ( liiii'i'ii bavin;: a iliniut'i niiticjili- 

• r, I ^ . 

iiictr<‘ in diaiiifin wiih ti.il cmlf \\<iL:tit<_d wtlli ’^1 ci 2 kllIl^ , iia.s 
n ^jiiind li\ tin' w 1 It!■: I«i •'liou ( b ai 1\ dtll-’irii* . ^ in t In- < (in*i.''t('ney 

* (di’nli In -'. A e w liK li ai r in,| ind a alt d b\ I li.- N. w ^ m k n'‘('(lh- ixnn l ro- 

ni(‘t(T and t<i l'IM- h-."^ cii.itn i«.idinu in all » <,iiip.(iaf i\«- ic.-'ying.s 
(d 11n- pbv '!( al pi 111 . -v nf pil < .nicl bit linn It" it i' «il pa lanmiint. 

linjHiilaintli..t tin- t «'iii p< i a I in < 'd lln- niat>-ii#l nndn ji-i >lnnild be 

('Xai 11 V ( "lit 1 "lb d alnlltn V'dillin alid-bapi "I tin I« .-'I pm t nln^ deal ly 
ddiin d and ad)'- H'd I " 

Attmnpl- t" a-'r'-. tin ' t,ili!n--s bibin.iliin^ vaiin- "f inai hilie 

\( ( "lit IIIU'' t " b- I, I ad- a lid W It ii lin ! ■ a-inp nn-.i'lll ■ "f ''IH ei'Ss. 

II K M""! ■' and (i \ l.'n lit, I lia \ i- <b ■' I da d a di v n r d< 'lulled to 

^)Mipai>' t In lilt < I nal fi n I imi m ^pmv < i i "ii'iinipl nni .iiid tin diiiabilit V 
of lubi li at iii-j ini'- ;■ .1 lid .1 ,\ I ,"\\ t \ li.i' p! "d in t d a Ilf .i 11 ii;: uil ll liteaiif* 

Ilf ( iini p.il I liL’ tin- p-'l-'t am <■ t " 1 "I at n 'll "I tin >li.fl t \\ In-li d I Unielit mbs 

aie imi-d nmlm dltb-imit brnd '' ’lln- n-'i time In nir'siin* "1 (ihns 

• * * 

of ml Ini' an inip" 1 1 ant ln-.u nri "ii ii' iiibi n at iii;.' ipi.ilil n--'. and read V 
nie<ui> ot iiK-a-'ii I III'.' I 111', ai ( 4,1-111 pi«,p"-rA i<\ i n \ •- t ijal m bot h In-re 
.tnd Ml the I Hill'd Slalt-' din- \ im^ ijiialilv "t mU Inm aUo 

bi'i-n t In- •'ll!ij'-i ly if in \ < t m-at nm in t In' i nit i d *1 ^’ If ('•mi.nKon 

has di-M I lin'd .1 ■'impb' nn'tln-d .* in\< "t i}.'.il mil' t h- .tniil'’if\iti;; and 
deinuUlfv 111 '.: V alin-of "ibd'aiVt W II ll''l■'dnl lia- pnpan-d tm the 
Idireaii of StandanU .i 'I'dinn d l'ap*-i (No- <'^b) diabiij: with tjie 
lesistaiiee of oil.s to miiiil'iln .it imi “■ llolli llii-.se .iiitlioi.s deal only 
w ith tile eiiHll‘'lf \ tit'i "1 liibr n at 111 '.: mis. and not with tin- pn p.iiat ion of 
eniillslons otln-r tha^ fm lubni.it-im 'lln-i'- li.O'. been 

( on.sid«‘iable advaiiee in thi.s « minti \. sim " tin- ont bi< .ik of wai, in tlie 

Mrt H.Kli'htm Hi'!!, I'tlT, lO.f.tlJ, ./. I'H7,'.1 *. 

• '* 7 , I'.iIT, I 

Amt'r S< !• fit iK't fa/*, .) uin', •/, l'H7,a#2. 
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pr<t|mratioii of «-niiilMfyin» ati<l ■\vat<‘r'solul)lo oils for ting awl 

ot-hor uses, tlioiigli conipaiativrlv lias bocn jmKli.sjnd in rogaid 

« 

An «•\^o•|It<•Iv valiiahl'* [-apiT lia^ quite ri’e'iilK b<‘rn read by 
A. I’!. Dmi'-faii ami K. I» Tliolr Ix fno- (lie /ii'.tihition of i’elmbMim 
Teellliolngisls Ofi Ok' "I^i'lallnll briuorll ViSUi- 1 1 \ • i^t)^ tlir Clu'llUCal 
roiistitiiiion of iailnii ating ()il-. ” AI(<t rcva-winir pirv K.lrn n'scarehe-'-, 
and llieir own woilv e\(ctnlMig ovei niaiiY \ cai lii< sc ,uilfioiani \e at 
the (<aMlu.aoiiN that \ Iniiiu^liti'i <«il ^h^^uld eontain a ecrtaiif 
|)ro])oriinii ijf iinsal n rated Inaiioeai bmi-, \\z as Iml'Ii a [anpoi t lui* as i-' 
conTfialibb* wifli little si|secptibilil\ t** <»\ii!ali<iii. p<i|\mco/afioii. 
gimuning and *rca< 1 1 \If \ Tlie,pliv-ijal eoiidifnei o! a g< od lulan-aiil 
is prol^ably eoll..idaI 

• • • • 

('imliil Mohn SjHfil * ^ 

• • 

The Ititlaiiaii ptixe.ss l(»j the o<a(lNiii^ »d petrolcmn with a 

viciW to the pi odl|< t K^l of Iiiotol spll || , < nlislsl | fi;j lll.lUll of allpliat 10 
li\olrocaiboiLs ni, aileiiiativeie, o| beii/ols, ulinli those r\pelleneeil in 
the inaniila* line of ga> from <nl iiianmlh d to Jieai had in ei\ed s|)eeial 
protection 1 1 on I (he («o \ ei niiieid of I hi' I lilted St al< s. has a ppareiiTly 
gone into obi I \ loll at least so fai .IS allpliat K tie'loi spa II is i oji< filled 
Its failnie emphasi/es the fiililit\ ol piooMliiig to exploit a haimiial 
j>roe,es,'i wil hoiit sei h iiig .id \ u e and eijlaboia t ion liom Tliose who h.i^c 
Innl llfe-lollg Kll>iwledge and expeilillii 111 the imlll-tlles it tolllhes 
Other < ra< kiii^ pi oi* s^es, (olIo\\ mg soinidei pi im i[J< ^ ha\ e had moic 

Kiieei'ssfiil, if less diamal ii . ( a reels dm mi: t lie past \ eai Manx o| llfeiii 

• *• 

have been lexieued bv lann.i\ Itiin'laii ai«l '1 hole m a paper'" on 
till' “ l*viogene''is ol Uvdroeaiboils," w+iii li embodies an exhaustive 
historical .summaix' bx I'i 1> liomax of eraikiiig pioeesstxs bioiight 
fo!\vaid*ilp to^ieailv the dos,- o| ihe \eai iqld. ^nd a eolisideied 
iieeonni’ bv A*K Ounslaii and V 1) Thole ol tite geimial pnimiples 
und consnler.it mns imdeilxmg the pioifiduie o! naiking. The pa[>er 
COlK'ludes \M(h a eompiwlieiisix e bibliogiapliv ol (lie suitjeet. 

lVis<ins iiniamiliai with eailier leatures of ilie pioduetion of 
kerosene and of ml gas ate apt to think that the < racking of oil is 
a jmroly modern development, ivheieas the efforts to develop 

cracking processes aie dinaied merely t»» eibating such imHliticutions 
as uro neeessai'v to fmnish a piedominanee of alipliatie motor sjiirit 
in the resultant produit. For mauv vears })a:4 the siipermtendcnt 

•O' 

1’ J. Iu.rl I'rhul Trrk , IIIHI, », :I71 *, ./ , I'JIT, 'ill. 
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ot carlmreti.t'il w.itor m^t.illat nm'? li.i^knowii th.ir In' i.m 

at will if.is and i.w ^.itui.itcd willi .iruin.itn' Indnx.nl-nii''. whuh (MH 

bi‘ r<'c<)vcn'd and fta«H"natfd to •omnn'K tal uiadrs of l>rii/o|, 

At tin- ontM-t*o( tin- wai n,is .lumivts ]H.itit«'d to ilit> (lacking of 
jiotroK'iim oil in .-Mstinu^oi vjmijUv ni.Hliii.d lm- plants as ihr movt 
jiromt'ini,' iri"an* -rt m iM^*a laijn piodioMoii -il toluol and it n 
now on!V a tjfi. 't loti nl pi u'r w li.'l !i< I I .-luol '-c -dm i d « an !i 'Id it■- 
own in tin- n: ii k' ! aL:ain'* tin- li\ -p; odin '* ' > •■lol of i h,- • o d l.is and 
«<*k<*-o\.'n iiidii'iM. ' la.lotfjias r^M-ntl\ .lIa^\ll .ntoution to lliu 

[lOssllglifir': of utili/iiii: till' (Tuliiirrttt'd \\at<'|.-a> plant-' ni opot.itmn 
in lilt' Uniti'd .'stat.'s Ittr'lw [uodin'l nui ol loluoi ].\ i lu' Mackiiu? of 
solvont naphtha in tin- pi<‘'i‘ih «• of*\\ itur*i;as ' * Tin- » ia.*lviin.' ol oil foi 
tho pi od in I loll ot . 1 ! 1 ['III 1 1 * mot oi ' pi III lio\\ , |- |v a sotin-w ha 1^ iinu o 
•dirtn*nir pi op. 1 ^ 1 1 ion t kail that ot t In- nianiilat I iiro 1'\ t h' t lack iii'_' ot 

lioa\^\- ^lad' ' ol iiok Hill .t| riilmi k<-i<is.-n.- or hcii/ol- It i», ... 

[lar.itUfh .-a-x to piodn..- Itv < i^n ki^n^ .i ;^oo>l \nhl oi 
Inu’IJiif tin- ii-<|iiii'-d lan-'t- o[ <l)st ilkil nut x.ipoi^ pos'iin- \’c . hut 
<’<umnonlx sink v|un: (luii.iins a l.ifLn- piopt'itioii of n-kitixcix tin- 
Ntahlo hvdiotaihoii (onipouti'K, with llm i<‘'nll lliat on koi-pin,if it 
unfloroiK-,-, tlt.imj.-s whi.li ( ail"' L'ninniuii-ss and dat kciiiiii.' of i olour. 
MfthotK of 1 .-nnifi'f in ii ' for p«-t roh-um limt it!at<-- if api'ln-.l j .i sut h 
cracked t nnlc spint aic \'-i\ w I'tfint ami cv p'-n-ixowinif to tin- 
I'asc with \\hn4i a laiLO- pioportioii of tin’ loinpoiind-' ol the s|(nit 
am attai kc'l, aii'l e- mualK' h-ax (• a pto'lin t xx hn h i- stull iin-table .imi 
malodorous Nk-xa-itln'le-s'kiltnl lontro! oi tin-ei.^i ktiuf ptotessover* 
con*es most t)f t In-'iillnnlt x' w hn ii tin- piotieeis atnl the pres.uil-da) 
novices find in prodm in,if ^ stable amlVelinalde spmt liT l in-ci.iekin^f 
of hc.'wy ['efroh-uin , • 

Many stinln-s h.ive been made of tin- elTei t of \aii.ition> iif teinpeia- 
ture and pressure tui tin- natiiie .imf x n-ld of eiaelo-(^s|i|jjn buj, eiyiriallx 
spcakiiiif little ha* Item pul.lidn-d iit Mufard to the ellnt^tf xaiiatioim 
in the iat<- of flow of tin- malwnal tliioueii the (tatkiiie appar.ftais 
which i.s iisiiallv rfepemh-nt <ui 1 In- .n Int i ai ily < lipsj n diaineler of x e.ssels. 
tubc.H, Ac, atnl the freed'Uii or otiierumi' of the latter from p.n km;;, 
whether or no osten-ihl v h.ix iii^^ a ( atalx tie art ion. Anion;; tJie si miles 
worthy of attention ai#thov' hv KnlojT, Twonn-v, and Motjra- on the 
effect of variation of lime and tempi'rature (over the raiiLf' -ItK)'* T.kD" (k) 
on the rrac)Pm<; m an H-in cletir tube of a Jk-nni^yh.inMn ga.-5 oil’*; 
by G Egloff on the/lecomposition of a mixture of [M-ntaiies and 

■=* Me/ ItUG, 023, J , lOlG, 
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hexariffs at prrsHures from I t<) 12 atmosplu;ros ami temporaturt^s 
from tr/r C. to 7^"^ (\*®; l>y Dowmii;' ami J’ohiftjan on the pro¬ 
duction of tar«aml (^as from oas oH t r.ickiMl atmoMploTcs of dilTorent 
; by /.iirntti .iiid IC^dofT on tlic <b'fojtij)oMlloif of bcn/ciic in 
an iron tuIic ftirnacc lii'atoil to ftom oOO' t/tHiX) (’" ; bv K. (’rosa 
on t!ic crackin^^ of poli^dnim ja tjn- lajiad plia'^t* a pressure of 
30 almosplicirs and .i ti'iiijtoiatiiie m)|. '■\ft‘i'diii;'^l(H) , bv KgloU 

and Moore (Ui ibc ciTi-Vt of .iliiiuimiim clilorKh.* and otlu-r (ataly.sta 
on tlie CoUVi-i.sioii of I’eliasylvtniaii Krro.si Ue into < tat krd spllit’**; 
by Ki^lolt ami Twomev on IIm*^ foimat mn t>f bciizem', loiiuyif-, and 
xyft'iie liy cracking a renns\l\aman ^as oil in an 8-in (leap tube! at 
tcjn[M*ratmes lati^pn;,' from IktK)' t<I 1500 K , and bv I.. H. Cherry 
on tlu* convt'rsioii of kerosetie It) m«»tor sptnf bv snliji j tiii;^ its vajHiui 
in the pn'MUH'e oT meliiam* t<i (lie disehaiLte of a liieli-teiision, UiJ^di-* 
frt^tjuency osciil.it me ciiireiit..^'- In addflimi to the lon eome teebnical 
papers, patent iiteialiire diirineJlie past \-( ,ii lias berii p.uticnl.uly 
rich in speiilleation%rl,Illume uiipioveimmt.s m and new methods ol 
prodmune motor spiiit fiom lieavv .urade iiiim ial oiN Tin* speeifi* 
cations arc* too many even for eniimi'ratioii lieir, .uid tlien- is no 
evidence iis yet that novel jinneiples of piovrd value lia\e been covered 
by any of them w Inch an' not also de.vlt \Mlh m tlTe li-elmical coiii- 
mnnieatious abeady <jiioted 

War condition,^ Inue militated seaimt an\; eprat advance in 
connection wi^h pavme, and tin' plentiful .supplies of asphaltic inaliTials 
from Mexico, the ('ml'd St.itcs. and cl.srw^icri' which wen' pnunisod 
to tliis couiilrv a few vear.s aeo Imvc hci^i curtailed, while cert.nil otlicr 
tu[»pli‘'s have been held u[i altoeciloT ('oinparatIVt'ly little research 
work has been eariieil tuit leeeniiv on a'^plialts, biij tW4> papei.s have 
heen pulihs!.td liv CiilToid Ivielia?dsnii, in whidi he biing.s forward 
interestme IIkmuics of the natiiie alul behaviour of asphalt In 

one he tioiuls out thAt*e.irhon dioxide forms a hieh [uoporlion of the 

• 

“> D.it.l , Iill7. 137, 7't, J, I'II7. IL'.j • 

•• ./ hul K«,/ , 11117, 9. il.di, ./ , 1917, mil 
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« 

with a-'iili^ltu- "lU ani wlaaras it »h><-s imt 

o^riir witli oiN hi,’hr ■'•'i-i-iiil }>nj>» r ho iiii 

a'^ a -i.iii!i"n in u}#<h tho mi''|m')u 1 o <1 

inatttT. nwirn: t'* tin' l’* it n| ih.' r..nn'i'i<>ifs |.h.i'-'. nmv 

1)0 of onn^i.h r.il.lc . c ,(i-, IIiii> mil-' «-iinn !"n< from 

tlti> J'T nil-' '11111'I: I ' ■ I I'.o 'l-'.ill \\ith till' olToot 

of '•nlnhiir "ti i-i.it n *ii <-i li'l'iim'' •! i-'h!ii,il oiU .■'howiii^ 

th,»t tl- <.'f -iiloinM liuMii'j I'i-■ii■ 1 ' ltI^ .11 --'ll ratI'S tiir 

yro-lii-lnoi "f !i ir-i hi'mii-n n-i lia\-' «-aii]i.ii' -1 tho 

otT.. ! > i)f I .M 1 .' ■ ] -'-ly, *1 . 11' ' -1 111 iT. ' I 111 In’ uiiH'i'", a ml 

}i • \ ■ Vf*;. , I ,1 I ■ n 1 - I it h 'll i >1 t^i 1' 'i' ■' I 111 I (!i'‘ }•> !l.i^!' >ur i>f 
11 ,- . 1 1 * 1 ' I' I ' nt n Ilf ' I - I- II I'' ■! IM I I < ‘.0 1 "111 f.ii ^ 'I ho 1 Itan^'os 
.i'- ..I'ni’i'i'l r: \ ,i p-# .i t mii , pi-ihahly 

|M,, m;' iii-l lit’' iim-i. ■ n; ir -.pti.-n. i-Mim liit“ al-'O. 

< ; \| t i. ' ii I" m uh' . miOM ' 1 ni - .f .1; r- i • n' inf iiim im r"!!' < lally 

',’..- 11 '. .Ill-]' 1 1 mill - ’' 11 < . - m li'!. ^ ' !i 'i L'l! - - nut >• I" iimM' 1 lo'^'ly 

ilin ■' ilimiii- t" ili'-m.'li th«‘ li \ «1 1 < >< a i In iii.H 

«ih; ID) ,! I ,-i' 'll h- < m ' Ij'i il I ' M"i I u ' I I ( < n« im ni i ii ma n 


H I I ill! 

t 

. 1- i,i , i.m iii , - .i,i , Mm- , ii! • -if M in- lal "il aa fu<*l for 

h-nl- I' .1 '1 ‘ 1 ' 'inm I i - - I - - i. i • ■ i n >*. 1 ,]iu nr.’ i li-' |m i n h[ midor 

h' ’> ,t|'|nim - ,.i"i’ f I'm "m n-i I'.itl ol tli-' .i\ailalilo find 
<i4 f‘-r iiM li II • \u in'-i- !,!♦' lii- Im-ii -'u-ni h\ .1 S S. 

.,ii f.i'ri''hfh 1 .ml - "'i.'m li"n' \\!ii-li niiiii.ilK' -h-als 

ohii'li’'' It h I - ' M '!< III! . 111-1 ill' 1 1 111 ' 1 ■ n’ I nil n-'i' .Tiid -h \ n rs lived for 

• ' 

Its ooiulni I i-ni fin II n '■ fm 1 ’* \ l"niii of - -ni'id-n.i ^|c iiii]-<n fain o 

in r-m'ird ti- Mippli-' of*fu'i "il i tlnii i-nit-nt -d ‘-ii[|iliiir Tho 

\(lni!r.ih o ^ii'-iln ttmn im-'a *''' -m!-' • n iiiiximniM of , wln-r-as 
tlo' I’nn d i' " I’, ill' in Ilf Mi:i li Ji \ - - ! ,t m i Mitinni of I Tim 

j»ieat«'r liiitn-li' ^Ih-u--! hv 'Im I’-m'' Ii \-!iiiiiatl»\ iiia\ [iiolifthly h-r 

tr.vi -'ll to .1 -e 'll'• to ilraw "nt'|'In - fi *■!11 M< mi -1 .imi Imil'II' ll^diah " iajIn r 

th.in to .in\- I •-■imi. i! 'jr-- in 1 f-n i h In f 1 hat h'" t li.in .1 of "iil|d!iir 
iv liirnil--". wh.-i-'a" "'•iii-".\ li.it m--)" m iiijii’iAu" I-' In-iha fiat-'.s and 
tuh-‘" y M !’■ I kih !i 1 " ii-v a A . d I II" w hoh ijii- hiin of "iiliihur iJi 
iiiU'i'T.d oil" 111 an - 'xh.iH'i i \' |m] n r in w hi- !i le d- al- mom [mi I n ulaily 

./ In I h„ l ' n . l'*l , 9 : I'l . . I‘tl7, 'M7 

•' / /)./ A*-e/ rvM/ ini; 9 711 ./. I''i7t‘'''^ 

1'M 7, '' ' • . 1'* I 7. M - ! 

, '1./ Innf '/V, 7 , ini 7, .3 I' -1 , 7 , 1 HI 7. 7t'tt 
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with the eliiuinalion of .snl[ilit#r from oil ol)tam(‘(l from wliu li is iich 
in Huljihur. Mauv [i.ifmils li:iv»* br»-ii taken out foi pn'Ces.M-s for 
eliminatiii)^ tin- .Mulj^liiir from llieo^ \'ii-l(lr<l hv l>ois* t-line sii.ilr, wkuli 
is exceptionallv lo li in Milplmr < Some ami at he.itiny the 

shale hefoi'o jetoiti/i;^ 7 nllo'is jno\i.lr for l|[e,itmml Ml till- retmls ; 
yet otli'-is in-.it tho \ ,i|ioiim l>i foM' 1 li*-\* ai r < un'ioi»sr*!, u liih- se\ « ja) 
treat the <rii<lo oil iKolf^ Tin' [nohh'iii. far l5o;sij..)iMr >]ia!r i^> 
coiu:i-rni'<h laimot v* t I*-' i^L,Mnlrr! a.s >at nfa^ t oj il r 

On, PrVmm f itoN 

,U is mipo.sMhlc (o i^MVe eoiiiplrl>' -tatmtif.s of tin' iiiuierui oii 


production of tin 

world, and the mi| 

oits and exports 

i| ililTen lit 

countrie.s smee fh 

out break of w ,ir T 

T'laMv full tioiin 

' Ina e been 

eolleele<i bv D ti 

hanibaslitd/e and ^n\ • 

n III a paper re.n 

befrtre. (in 

fnstitution of I'.-ti 

oh'iiiu Te( himloni^l ^ (ii. Mahli lU. 

Ills lienres 

for" the vear I'.lHi 

•ire oi\ en Ik low . w it h 

1 he addil ion of .1. 

p.in ” 


1 

In i.i 11 \ 1' )ii 1 >11 ii< 11<.1 

10 "tii( r 


1 

\. ;(I^ (I'lln 

.Oei 


■ r.iin 1-, ("f l-‘ '..m'O ) i 
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1 1' 1- 


1 

' 

'{• '1 no it'. ) 
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■ The expoit'' ainl iiiipoit.-' ol miiieial oil in dineh'iil (oiiiii|it'S have 
been a/i’ei'ted .still n.’oir than the total I'lodinlion b' uai <-on<li(ions. 
T)i(‘ <'\|)oits'iioni tin- I lilted Slat* -' in I'.'lb u<‘ie 11 -M mon' than in 
iyir>,'‘ but ('ll the otliei hand exjmii^ fi.nii Kimsi,) to otln i Mmiitrie.s 
were almost entiieU ein <dT. lhon;.di the exjoit fioiii the Cam-asus to 
oilier pails (if Kiissia showed a laioe iin iea''e lx\ei\ wln io ||i,‘ x.iluo 
of tin* oil ptoduee<l and exj'oited has shown an eiioimoiis meiease as 
compared with pi e-wai \'eai> I he ineiea'e \ ai vino m dilh-icnt i oiintr ies 
from ‘jl> to 100 This meiease m the \allle of oil. coupled with 
transjuut <litlieiiltU's’ has stmmlated elloits at lo( .d |uodui tion e\en in 

Ihiuau <(/' t/o.**', lon/ (hiijuil tn I'.Oli, .1 , HOT, 

113J ./ , !;07, 1’S4 
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hl<<' (Jrmt lint.tin. wliirh rt latifcly (>\irr<] ii^ r» mj ict of 

miii'-ral “il |>ro'j>r( t^*of oil iTodm tion in tins ronnfry 

have iM'. ri ilt'Cii'"' <1 w itK ni' r.'.i'iii-: .^uni.ition m a iiuiuImt of l«’< lmiral 
of w hull "111' 1 '^ It iKilliiii.*^ .iini "in' l>\ t'rai^', I'crKm, 
Horrv. aii-l I)uii'ta!i** n’; tlo- ant limit atT\los .'tillv a ('om- 

imttoo ha^ li mia['J h\ i*(m‘I iot it iitimi "f I’. ! roh iim Toi lmoh>;;i-(rt 

to olflam I'Mfl^ii' '■ Hi r-'']" t I of I ii.‘ i|iiaiH il \ ot i aimrl ntal au<i ultu’d 
iiiiiaTiil'- ;n atlal-h' m tin at* Ifi ilaiu a -ouri (♦f in-.tor ■'pint, fu'-l oil. 
;wnl otlnT ]'ro-Iu-t' ari'l to fotmulaty a h''ii!i' for Ilumit ili^atloii of 
>u<']i >'i]*pli- - I la ha- follow.’.I hv thr appoiiH iiimit liv tlia 

.Miui'l'T of Mtiiutioiis m aL'i.. iii.'iit w ith th'-(’"Imual Olli.t^ aii'l tfia 
rofnl.'inn "f a ( 'muitui ihuJ.m tli*' >'h iiriiiair'hii) of l.orJ 

('rm' to ( oh i.li r a 'rp. iii*(\\ hi. !i ha- n.H rM-.-ii nta.h' pul'll.-) r.-n^onMl 
hv no* ih-tr. hmti Ih 'mh h I >. p.if I n'ont on Ih.‘ proHii.'timi of furl oil 
from I'oii.o -our.'*- li !' w. .rl h \ (hat ih'Tf no niiiMTal oil 

i-xprit oi . h.'iiii't "U t hi ■ oth. i.ill'' app.oiur.'.l ( 'oiniiUl t. <■ * 

Uroa.ih H hia\ I*. - ,iiil t hat fat .i' piihli -lo li^r. [ oil , ..f ;n \ • i^a- 

tioh' (as 'll till't from -iifmo. m 'lo.\\ tio n i' littl.- hopr ol ohtainini^ 

( null- p. I r--h um in aio apoi' - i ihl- .piiiit it \ h v . 1 1 ill i iii' i h < J i .‘at I a it a in 
Dmfillatioh .'I -!ml' ' .Hill'!- air'.oa! 1 . a p.i 1 .l . .f L'lVHiL'a (/M-atly 

nu'ioasa.l .uHtiH "t oil p o t u 111 11 1. "[* 11 ;.I .ul ainl i! mnu'ii'lx a 
,jii,,li,in (,f whiiloi lahoin .tii'l .ipitah-io Imui.i .•xp.u.i.'.l in this 
than in ot lo r .It, ■. t i"it .H t h- pi < * m i lU'. aii. I i ..w hai . \t . nt tin' 
]'I. 'I'll! I ila r u-'Il. \ w a ' ra III - 1 lo Hi' I < m 1 M* I loll of |.l Hit a 1 1 . l*ii lot h o. I s with h 
will !..• Ulial.h t.i 1 O .* fl - ' onip. Ill loll if . \ - I . allr.l Jipoli to .1.. o. It 

111 iv»l« sai'l without fl ar of a ul ImuH at i\<• . mit ra.Iii I :mi that tlu'ir is 
un.lmihl.-.lK p. niiaimut. '.-op. for I lo . ph.itai imi of a . 1 ,iin amount 

of (ann.’l A* foi .-il pio.iu.^imi in thi-^ .*.'iiiti\ aii.l pio\nlf.| th<- 
(.inn. I Is srh . l.-.l w 11 h .ho r. 1 i..h an. I a p pi opt i,it.’ plant is ii-.<l fnr its 

«list illation .Ml iii.lu't m iiia\ I.. r. ai. <1 win. h . .i n f o <■ fn .♦< omp.j it imi 

Jha tin- plant iiHi't !..■ . ho-n an^ work.'lwiih .liu- r-^Mr.l lo I h<‘ 
p.ii 1 1 « ul.ir « anil. I w li n h m to 1 .*■ ha n. Ih'.i aiui I ho h\ pro.Kn t s if i.s 

capahlo of vi.'hliim noon.' i\p'- ol plant or mpdr ..f woiKma will 

ciisiiro thf i.'ult'- fi'Uu .ill 1 h.'.i\ailahh <anti.-l' wa'l. o,iU. (li.<■ 

Al.s«» to attmiipt to ' f.Mi.- ,iii oil iij(lu-tr\ lp\ tin- di't lil.H u.ji o| all and 

.sundrv wast" . oa!' -la.i (.inn-l'.A' i' to . mirt ,i colossal f.iilnr.'. 
which Will imp.-.h- h'oii iiiiat.' propfs' in oil prf..]ii. tion in this coiintrv 
for many vcafs to conic 

« 

• ■- .r /,„/ 7;.4 , 107. 4. .17 , ■/, I'-'O. I >'!' 
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COLOIJKI.V! MATTKKS A.VD j)VKS.' 

liV ( ilLKKIlT 'r. MoitCV.'^. DSc. I*' R S , 

/V(y/Vj/or of Appln''! ’ u, ('ti'j <tinl (I’lihh Fmthur// /'ollri/r, 

J.t/rii/itn, 1C (' 1 ’ 

In tko Ro|)()it fur P.MO tin- wut'T put fnrw.ud (hr c.uij'M-turr Jhat 
the new rporjt 111 tlir liistoiv of (oal t.ii <l\rs, M^ll>'trii m li\' (li(‘,\var,* 
W^)uld And (hr local demands for dM waicM m j.|h(os> (,f hrc^liun^' 
8U()])li(“d l)V )oc,d prodih ri'c. .Thi'j anticipation is hriim rapidly 
realised, esp-a lally w\ thom* (umntrirs in which indii-fijal rn(crj)ijs.‘H 
are less alA'ctrd l»y war conditions. AmcrnMii manufacturer'^ have 
had the i^rcat advaiitacr of ,in anlc-war jirriod of more than two 
years durjiiu which they were fire fnuii the di'-tiacfiuii'^ arising j*roni 
the muhjli'^ation of (heir mau-powa r ami (hr di\rr>ion of tlu-ir mami- 
faeturine ni-tividi". into war'iiididt in s. Full ad\antarr was taken 
of tills lucathme space in dc.-diiic wuth the shortarr \d d\cs. Ih-^orc 
the war Amcdca iNctl per annum app!oK]m-ilr|\ w'orth 

of dyes, of which .an amount co''tmy onlv ahoii! £(;(«),iHio was made 
in tiie Unitial States. The rem under was imported, llie hulk o^tlus 
supply comiiiLr fiom (leimanV .\t pie-iMit iheie aie American 
firms produeme dncct <'oal-tar prodi]<t> or “cruder.” •]() facti^ries 
,ratniifacturine micnin'dialcs, and Id (uimm: out finished dves. The 
ca[iiti4 at the disoo-al of these undi'rlakines exceetis £l(hO(M).(KK), 
and alrea(W of (ht‘ Imiue rctjuirements in intermediates and 

dyes an^ heii,e .supplied. With tins aid of hiiye n'seaieli .stalls tlie 
rapid production of (In' rem under is eonlidiuitlv antn'ipated The 
cxfHirt of d\(‘W<irt's from the luiiti'd Si.ates tor the tisrj.l \ear ondinir 
.iuiie dd, I'JlT, was \,dued at tdi.dtd.ddd, lieinr iiioie han double 
that of the precedin'; year. 

The 'vitality of a natiunal indudry in dyes is based on tlie 
economic produetion of eoal-tar enub's and intermedjat<'s. Increasing 
numbers of int<‘imediates are Ixuny manufaetup'd m .Vnienca. including 
aniline and benzuline and t^heir lu»n(/)l<^uV.s. /Miitroanilhu', the 
naphtliols and naplithylamines and their tiilidionic acids, H-acid and 



<'oun'iuN(.; .ini> uyks, ^5 

• 

otln'T ImNul j») *in;f .i- ids ^ Tin* \ Vinonv.i 

nro b-'jMii uii'l iiiiii' ia! and fiL'iiu'nt'^ an* 

handh d 1*^ i di'' •• i;«i lu- It t n- fi of t In- d \ r 1 rad'' * \n jniTra'«itj^i 
o.xjKTt tiad''*in (!i'«olour- ainl inti'riii.'di,i(<'s unh flu* I’nifcd 
Kin'jdoJii i' in^n^.'ji' , 

.Maiivd\-' j-i I'#' u\\r !> '’11 T'l.tM -.l.rtl iii#,]aj>an, lh<‘ lar’'i‘>t )>*-in^ 
tlu* Jipin I f* f •'M fr^\| I i.iif u ! 111)11/ ('o Wlini f.iriorio aru iti 

lull Uoi k lll^ o;d'’t t kl- C ••UnM V U ill l>.- lull III of fol. Il'II "IIJiplU'S. 

* In "I'liu id f li. i.t \ a/' ' of^ \\?i I. I In *< lu'nii'l 'i of l’’Mnt '• ,iii’ Ilia kiii'j a 
clo'o' .►I'll |o_':r,;l -1 i,il\ III I lii‘ d\ '• j>i I J'li Ml. aiul a( I III' Ik IDS works 
anil in oi 111 I f.u ioi )■ - j i-m; .uU .itu a r>‘ l»<'ih'/ .u li!'' \ t d 

TIf It dian d-'\* !oitin''n( Ka< 1 \aii««‘d, lli«* j'roMi-ni 
inl^’DU''l\ koiiiid ii|i with ill' <|in‘stjoii of on lIu'tinduH 

and mliTiM'-di ifi lo hr ini]Hi|j. d 

TH(‘ Kii -laa 'dioii Imv horn ^mhifa'd hv il,t‘ rr\oliifion. ami ^hu 
captnr'* of \[\ -1 h'. (o'lniinv has tii\oi\.'d ilu' Ions of at Irast one 
nniltm* f u ‘or\ • 

With |!m' foirjoDi.' h-nd'Dl’ l-'s 11! <'0111^,. ,,f d''\i'lo[ lll'-lll till' plol'h'Dl 
facing I'.ii "ii-h •\\> I'D'dia ■ m i ■> fhr siitl'u iriidN om ioun i.i'-k of inakui^ 
the I >1 D idi I'.m 111, ■ -> If ' • lit I lie <! in I h^ in;* (t .t of -v ni hi / je d\ es and 
ntluT ‘'o il-lar piod'U ’ - \ n i. /anK wit re,juin'liu-iif s this result, has 

hfen fi.r loD'di I M nufaef n iiTs are |itodii()UM 

C'younii:' iiial I *1N to d \ I' Hot oiil \ ,ill t 111 ' unifoniis of I he ,i I Ml V and tiavy, 
Imt also inui\ of and iiiihtarv iinifoiiiis ol*tlie \Ilies. So 

far as the I \i/ei,, i , ..f w.u ]>'•; nut, v(,.ps are heinL'»t d^en (o wjfji 

thr^iioie , Mill I'h \ d' iiiand • I in h e nseis uiH make on |]ie resiim pt joji 

f>f jieace III i!i|v iliieiimii proL'ieNS ns hejm.' made with tnereasin^I 
iapidit\ hilt miieh leiiiairis til he aei oini^j'ilu'd 

A reinarkahl\ ‘'Hi ci N^fnl elfoit at the rapid piodm tjoii of eoinplepc 
dyes has heen aeh)"\eii hv the Sol\\av l)\eH (’*) (Morton ^^indoiir 
Fahrn s. Ltd ). who had prodm < d imiaiithrene \e||o\\ in Mi.nll fpianlMieH 
four niondis aft<‘r tlu' oiithieaK nf war, and who \^^■^e niakiiij.'^ tlii8 
vat d\e in hulk in I'elniiarv. P.tl.), 'llmv have sinee added other 
unthraipiinorte d\es to ihejr list, im liidin;/ ali/.inn sapphirol, whieli 
wa.s a-hnsved m Mareh, I'.tlO. 

The production of sjfet lai d\es for tJu* coloiir^sensitjsjn^' of photo- 
^ra[)hi(* plates was hefiTi* the war a small hut ver\' jinjiortant nionopol/ 
of the (lenmfn eolour makers. The .secrets of this .-frt, were redjHCoverccl 
in I'Mt) in tlu* chem^<-al laboratory of Canihridve ('nuerHily, and 
plateiifikers were su pplyy f fiorn th*.s .source with the.se ji|vahiable 
product.^. Parallel reseauiiics*on these dve.s were also carried out 
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diiniifr thn same |)i*rio(l in the Univ^'r.sily id atul Leeds Technioal 

School. 4 ' 

Mes.srs. licvinsh-in, Lt<l . who An- Diakifi;:^full use of llu-ir rt'ceiilly 
ac<juifi‘(l ifiihf^o f;i(t(nv at Klli'snicrr I’orf, an* in»\v' si*»f-('oiitainod as 
rcLMnls (l)<'warcs, int<*ilaialiates, and lli»‘ n^mcaal ands roijiiired in 
the prodael n)ii of tlu-se,-^yntliotie ]irodm-ls Tlu^ 4‘riH, iii association 
with ,\li‘ssrs (’luu'^, ha\o jiroduccd larjo ijuantilies ofd\Vsfoi military 
and naval reijuin'inrnts, thus as>istino very inateriallv not only in 
equippini' the British jii/htinu h»ivKf'». imt aBo the Allied unnies. ' 
Bnl ish Dves, Ltd , who have ajhli-d alizarin del|)hinol tot heir 'i-fow nij' 
list of anthra<|UinoMe dyes, are now tn-hlin;' the j.re-war oiitj)Ut of 
Colours formerly {'mdueed hytheir ynah cesMors. .Messrs Bead Holliday 
and Sons, Lt<l. Otherdye-produem^' linnsar<‘<lis[)la\ idl.' etnurnendahle 
ent«*r|uise, and anioni^ those who are ia|iidiy inenasiim their i;.in;iO 
of. lives are Messis 1. B Holliday and't'o. (HuddeiMield) and Messi.s. 
I^rotherloii and Co, Ltd (Port Uainhow) Several m.uiiifaeturors of 
explosives aie followinu tfie example of the two fore^<nn^' liiins in the 
hope that the produ<-(ion of intermediates, ilu.s, (Ituvs, and oIIht 
tine cheinieals ma\ furnish a postdiellum oeeiipalioii foi (heir plant, 
(vipital, and stalls ' 

At the piesent lime, hoWevei,the chief indiisl nali.sed nations of the 
world are in a state of w.ir. and aithouL'h scieiitilie inve.stieation is in 
progress m .dll hose count ne.s which Jta\ e not aetu.dly oeen devastate<i 
hv liostile invasions \ei on both sale.scurient re,search is<liveited to an 
over-iiiere<isiim exi.mt into wailike channels in response t«t (he inexorable 
prcs.sure of n.Uional eiueryencv. • 

* 't 

CoAL-'rAii Chi'iim: 

'I'Ih' (Ic'tuaikI for those direct tiir |)nAlueth or eoiil-tar crudes whieli 
[iirnisli the Iiash of imlitiiry lituli exi>loMVes is still insistent Sytithotic 
phenol has lieen piodueed on an extensive scale to eke out the supply 
of ,e,oal-tar"earl)olic acid and synthetic, pioeesses have been devised 
for increasing the available supply I'd benzene and toluene. Xylene 
his been utilised for T X X (trinitroxilene), and the mtro-derivaUtos 
of the |ilenlitnl liydroc.irbon, iiaidit halene, have also beeii employed as 
ex|ilosive.s. 

Thi' Supply (if Ih'nZi'iif’ nntl \’ohi(nc. 

Ikenzeiie and toluene are still ureently needed for military require¬ 
ments, and the se.'ircli for additional supplies of these hydrocarbons 
still contitine.s in various directions. Demernylation of the hi^dicr 

I ^ e 

' Ilnr^iion »iid Itottomley, if.yior/, LerJ#, No.\iyiii ^\’ *I Vopp, Bnl. J. J*kof.^ 
Jan, li)17 , J.,<11117, ItiS. 
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bfnzenoid hvdnKMihon'^ confaiihHl i?^ sDlvt'nf naplithii lian lnM*n studnal 
With tho J «»f[>r()dii''ini: tin' i/rr,itl\ n<MMl.‘d linnii)l(\mu‘s Tho 

rmok:n_' of ilii'> .irom.^ii- oil 'jn* -' rrsult'. wlin h foinjuiro wry 

fu''»uraM\ w.Th tho-.‘ oh! uti--.! from and naphflunn' oils. 

Tilt* oplim iiii triiuK t iliii'r- foi til'- [hoiIu* lion of lu-n/.cm- and tohuMio 
ar«' n'-ijn'r! i\riv Si#» .md (’ . fli*- oil lr<■tn•*j.,l>^^.-d flironoli a hoafi'd 
Htt,'*'! t (II? ft in di.iin -t'-r) uii-l' r a or-"Hi(' of 1 I atinospInTi’S. 
About 2o of tli.‘ vo|\i-!i! na|'lifh.i i-' ib iii'-tfiv I i|r«i, tin* pt‘na‘ntli/M' 

^i*‘l<l> of It ii/.'n.* aihl to|i;.-nf* at l*l< ... 1 ■ lujf-iatiiros biuno 

and ti rf'j<'ft i\i-lv I'lif ^ri'fo\«‘rfd oiU an* mrrfasnd in 
H[nTih(' jia\it\- till'' oliin.’f indifatin.' tin' formation of polyovolia 
aroin it If b \ .hoc irhoii-' of lu-di mulnt w f i-li! * • 

’h'!!-' . M- boi ' pro.for 'oKc-n! n ipliilia m a I'fai turn ^uviiil; ^inilur 
ri’-<i’lts (d til,it of flit' r.'\frH.(| bbi.-dfl t’laft-' rfaftion. wlufli lias also 
b ‘fn*rf( oinm ti.i-*d a-' a in- in" of ohtaiinn-.: lolimtif and fiinifni' fr^nn 
fyim-n. , iiov\ olii.unahl.- in lai;’f <^i.in! it i< -' .m .i )i\ pr.idui't of tin* 
sul phitf ( « II III..'.- I trot f'^ 'I In- I .• \. I -.d js hroiipl^ a !■< .iit h\ f In* act ion 
of aluniinuiin < Morid.- on . \ m. n.- .h"ol\.d m r\fi-'-' of h.-nzfnc Tin* 
rcai'lioii i-v . >iiMi.|i< at. <1 and iii\ol\.-' d.-iiifl li\lat n-n of f\jnf|io and 
!m.1li\lai loti of h.ti/.ni- (’ 11, (11 1 ri I \ (‘,lh, (Mi.-.fdfi d- 

(Ml Ninff\ Till)' of I \ m.-m- in '.HHt i/iaiM' of hi'iizcnc 
'.Mvc. on ln.ilin-_> foi III 1). Ill \s I* li 1 ') f lain-' of aliiiniioum I Monde, a 
ytgld of t 'll in n^' and f nnn'tif i oij-. - ] loiiihn'.' with St • o^ tin* atnonnt. 
c.dculat''<l fi.an tlio h.r.-L'oitiu; '.jnalioii* * 

I In* |»ro>hi<tion of tolii.n.- Ii\ iIm- dii.-it I'd ii‘d'‘Vt'rtiffs rcactjoti on 
ben* file ainl tiifih\l i hloiidf was iff. ;ifd to in last \far’s rojiorf.* 

I In* I’I I'-d'-l < la ft s r.'af^jon a]>|.li'd to aioiiMtir aholmls in the 
presf iiff of It. II/''Ilf I'.hK f o I In* |»r.nhn t mil o? dipln n \ iiij.-t liaiM* loo‘“l her 
With .sm illfr ainoiiniv nf o- and yMl]ljrn/.\Ili.-n/.-n.' .ml hiaeiuif, and a 
liydroo.ti boll th;M-r. proliahlv 1 1 ihf n/\Ihf ii/,fiif, or ffnl In IwiiedijH- 
dt[>ln*nylm t li iin* I'iX'.-'s of h'-ii/fnf f.i\’our'- tin* iiiiin si'.nlion.' 

(’o.il-tar naj-litlM. di''till.*<l iiiNh i .i |ni-'---iiif of 'Xt lh |M r Mj in., ib 
C onvertfd into a Iil'IiIit ■’juf jI uoii' fiaolion, fioiii*wlin li loliifiie (^an be 
obtaiin'd. .iiifl a lif.i\n*i ml wlmh is tfdi^lillfil iindfi atmo.sjiln*ric 
pressure, the naplifli.i rffovff d in llit.s rfftili< atmn l..‘irio a;/ain .sub- 
iTlitti'd to the prf'"'Ui'‘fli.-till.ition proivs.s.*' 

• Kflotr ./ In./ En-} , I'.il7, 0, U), ./, 1 tl7, 12H 

** liusttk. p siiul IIhIo-, Ilu/f S,M‘ ( hi,>, , isnti, 10, Hi. .7, l'.H7. 1-’t>. 

^ Sifnm. V .S I'tit I:,>lf,V7h J , 1!H7, .THJ 

’ ]|n4(»n iumI (w- C/h .So‘, 38, 2'>, 'Si , 1017, 2''. 

" Ujinlfy, C S Pat 12_'52:t7/./ . Iitl7, f»;iM r An<ler«..n, Kn;,; IM 

11)17,1001. • , 
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Benzene and toluene are ohfained by passing vapours of liydi'b- 
carbons of Ifuimi' jHnnt, mmIi solvent nafihtha, thnnigli a 

hcatiiiL' [ilanCat. bOO' 7M0 f'oal-l.ii n:^)lillia heated to a liigb 

teniperatine vii-Ms a e^if am pi'tpm I ion of toluene,'’ 

(hinle petroleum flom Klpl, an ll.tliai^ plodiiet, llj^.'^beeii eracked 80 
as to \ leld l(t/of tar iie4i 111 lieht ml, <'oiilainiiie hen^ein* and toluene.’^ 
The oil-wash 111 ;/ of eoal uU's ua-- eotiimeneeij by I i^e (his faglit and Coke 
Co., (iomlon, in I'JIb, and t he pi.iei u e i.s re( ommendeil as a {leriuanent 
feature of maniifaetlire m ifie )n(e*e^l> of national eeonoinv. X 

“green oil” of sp. l't. 1 ‘O'js ami viehling • of (li''tillate up tifc^bTO C , 
is recommemjed as the w.mlitng •ul l.\ the u^,- of ulmh “.strong'' 
benzols can be pjodueed najHinii'j I' -"' '•uliiliuue and ami alkali than 
are ujfiial 111 1 lie wasliing phM-e^-.^ , 

'riic etlieiem v of eieosote in (be w.nliiii^ pim e^.s as a Wa^liing ineililim' 
for extraetiiiu ben/ene fimii e^)al e-n, lias l)e. ii e\ajiitned in d< tail'from 
cheinieal ami pb\Meo-ebemie.il points of vii w^' 

A Jiaitial h\illOLimaf ion of the benzene molecule IS elTe«-t(“d by 
piis.sing di’\ ammonia tlummli benzem‘ eonfainmg cainiim sli.mngs, 
AinmoiiM IS absoi l)e(l foi ming a ealniim-.immonia i oinpoumi, C’a{N 
and this eomiiouml acts as i(‘Ju( mg agent lowaids benzene producing 
diliydrobeii/eiie 

(‘a(Nli<). t'a(Ml,}’ i ’JXll.i i H. , 

II, ; (Vii,; (VIL. 

This process m;f\ iiiid fiiilliet .iji|>lieation in, the pioduclion of 
hydro-aroinal.io !i\dine.iibons and tlini deii\ali\es. 

tj 

Co\[‘-T\k l\I'l-anfi-iiu 

The thre(' yrmeipal metlmds'of coineiting coal-tar crudes into jnter- 
mediuli's, naimdy mtr.ilion, siilpboii ition, and elib'nnalion, have all 
foM'nd em|iloyinent m the maiiiif.iel ure of militarv i‘xpb)si\ es, and during 
the peih)d under (‘on''i(leratnm tla'se ju’oe^'sses h.ne Ixs-n extensively 
Btudied with this object ill new • Nitiatioii is an esstm^al sle[» in the 
production of all coal-tar explosives. Siilphoualion i.s repined in the 
usual proeixss for pn-jairing svntlieln* [ihenol and (lie formation of 

" Alcxftiutcr, C S Pat lg:{0!»7r», J. 11M7, 021’ 

0. lb Kviui’’, I'.8 Pa* ll’3(His7 . , 1017, SOO 

** Kodano, -l/r/ef/i (7/o/i .t;'/*/. 1017, 8 , 7 , ./ . 15*17,*IC-01. 

'« \V O Adam, (l<is J, 1017. 137( Ot.!, ,7, 1M7;. x\\. 

“ Klu'Xd, (J-iA'J, 1017, 137, 2*17, J , 10^17, 

'* Dumnnski ond t/. Chun 8'oe , lOlb, 48,994 ; *7., 1917,286. 
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pli<'nolsul()li«)ni<* acicN is an uiUTiihsliati' ''lain* in tlio pnaiuctjon <»f 
[)icric Hcul. * 

T!u* cliirdinat 1 '-a of jix- -* c’lloK.honzrn'' a> u 

sturtiiiLr p'liut Vir piciic arid, irii\!, and li«'\aii|t rn(ii|tln'n\laiainr. 

A (ll‘> f'lHi ji. I t ril^. . 

Thr Miftalixii «>! .#i(iia.jki' ri.iapouiid'. i'*'tiy a mjIiji > { of ;jn‘at in- 

(lu''(nal inia-ii! iH< r. and tn in\ iiii|‘io\rni.‘!ii'‘ ti:i\r l>« lai d'‘\ iv,'d m tia* 

• • 

t»‘Cfiti!'(Ur of fai" pioc''.- *('oil! iiiliafioM j'lants air now in 

oji'Tat.’oa w'li'i* ii\ rhi- uriioin of infio i oiii|toiiialv, sm ii as fnni^ru- 
tolurn \ i'. pro 1 \ iiarMo-d and fli-' aniHinu .if lutiir and >uljiliuria 
uraK 1 tsjiiiird .1 h irdta rd^ o a niininmin y^o.-rd m ml rat ion is at f alin'd 
Ij\’* 1 i<‘ ■in|'io\ 111 ait of 'll.'. i,i! . o.ilni" j-ip'”' and coit' '* 

'lln' iinni'M"’ ;l-'nin.l for nni'i ot ..I i.,aii‘ li i" naidrr-ai it drdrahio 
to nilra!.- fodnair i.'nd't.'d ini|>iii.- l>w iiaiaHiii'- 'I'l,.' nit rat loii* is 
(•)T*‘c‘t<'d III two -i,i'.’.’-. iho in.iiionirioto|ii<-i|i- Ix-ini,; ''.‘[.aiat'sl fmrn 
[larilhn l'\’ ''oinin.n in an <‘.|n,d xolnino of . oTnsaif rat.'d •'tilphnnc 
a» nl “ Ini[>ui.- tar j' ni’iat.d In w ak iiitiir and at |it-tiO (’. 
Tl^' "tri'ii-'tli o| arnl i', im nM'-.’d nnl tin t'aii|na.il arr allowrd to iisi'i 
to 7t) 'J't I ii'- inixtnn- ]' l.'ft and 41;.' low. i aiju.'oiis la\’ri' drawn 

oil, til'' npi'iT 'laiii-'olid la\<-i ban:^ t^o-a’.'.l with Mirom: nitric and 
fiimini-'"uli'liiiM'-'''.0 HI'.it 't’l I'f, 

^rin* jiroiil.'in of obt.iinin.' tin' tftoir lii;.>Iil\ nit rati-.l dorivalivcs of the 
hydr.x-atboii' i- lai*j.-1\ a ni.ttt.-i ..I '•111. ent d'di \ drat ion. csiMaanllv 
in the later 'lazr' ol miration. Niii.>-'\1 -nliiliat* is U'od m.stcad of 
coin'-ait lal rd 'iiljcinno a.ad I o ali'.oi b 11|^ a it.i f-ii nn-d diwin;' nil rat jon. 
tn Dinitiobcn/.aic (.nn' ['.fit) m -b.wlv In.ijcd with njtro,s\| Miljihiile 
(two jrii I ■>) till di".ilv. d w lea* ml nc a.'i.l t; u o part k add'-.j and t he 
mixture m lint.nil I’d a ( 1'*') I l!t t uni il l iimf rob.ai/.aic is [.r.idincd <*• 
The additr>.‘ ♦onipound'' of s MiniM..b- ii/iai.* and the aromatic 
liydr.n-ai hoii'i ,nid amin.-s have b.-.n i xl.-n'is.-lv sln.j^d ” Tiie>.e 
orystuliine additive eomp.iiinds m.iv piove ii*. fill jn (iiaraeferisjn)^ 
arom.it JO h\ dro.arbon'-. Tb<‘ ant lit a* rin- cfiii'p.mml, for instanee, 
is bright red. 

The orientation of the entrant mtio-^roiip is ;>ir.itJy ndlnenef'd bv 
the nature of tin- railteals almadv pr.-'iail in tlm .irnnatje n^nh iH. 

• 

** J W l^ateli ftiid K R (,fink«)nMr, tCin.' i’.i* It'oTTG, .7, J017, OJ.i 
Flurseli.'iui, U S , ./ , •l7•> 

Mlt-ilck, U IV J , 

lharuaniinii, IV loKltl/iyitl ; J, 1017, 7'^ 

*' Suiborougl), Chem Ucc 7Va/ii, I'lIO, 109, i:m, 13 W, ./, 1017, 12H. 
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T)h* wll-kiiown nitnitjuii*of plionol to a mixtun* of o- and 

y>*nitro|)hi‘nols N’^tr.ition of j>li»‘nyl pliospli.it**, J\)( 00 (,II:.) 3 , gives 
(‘xcluuvel/ ioj)!i<-iiyI |ilH»»!pli.ifr, fnmi winch jnin' p-nitTo- 

{»h(*nol IS ohfaiticd or} liv(lr’*'lv''is Cnsol when nitrated yields 
.3-nitro7; cie-iol fClli ; f)ll ■ NOj I • 1 .■>)• whereas /eeresvl l arbonate, 
<)C((>(',;11|.(!||‘jivei f(i a liinilin esier conl^iuiiiii; ea<'h nitro- 
groiij) in I he orlho positnm to tin* niethvl 'Moiip. mi that *Ii\ hsdrolysis 
2-nitro /) I le^nl IS olitatfierl The free livdio'w 1 eniiip has a far gnsitor 
directing intlmaiee than ineihvl ^s reg.r,'<U '•iibst it nt ion, but when tbt 
h’.alroxvlie hvdtogen is ri'jihossl as in /> ef^es\I carbonafe the injlliencc 
ol fhe niethvl gioni' beioiiu's preihiinin ml 

Tlie ejeat detnind for pn jic ai jjl has hal to its |iro<luetion from 
V irions gin IIS and aum-ie-jn's, ei( her alon<' oi' di'"-o|\ e<{ in < on< '‘lit rated 
ai‘i*(ic a<‘i<l, l'\ In^.iliiunt with nitric .icid Im-Iow I" (' Any'nncon-* 
verted gun, nr gtini re.sjii is rcnio\« d ata^ tin- solution of pier-c a<i'.d or 
other nifro[ihcriol is boihd and .illoued hi ci\slallise 

'Die n,t rat ion of }’hloroben/ene is of t he nt iiuot indiist rial inijiortance 
li'caii'C it allordsa means of obtainiiiL: 2 rdinit lojilu no), |uerie aenl, 
the inonoiiiflojdieiiols and nitlo- and dinitro-anilines besides ottn^r 
iinport.inl infeiinedj.ites n ijUJied m i1m“ ni iniifaetiin' of d\e.s ifi^d 
ex|ilosi\,e> It IS nitrated with f.nulilv b\ heating with -(Hlinin nitrate 

and .sulphiiiie aeid (s|, er r.sj)*'' 

(’,u'l»a/,ol.' Is Ih'ing inehM'^tiigU enipIo\e<l as a ettloiir j»rodu('jng 
intermediate .J f is lutialid to A-nil i oea i ba/o|e b\ tfealinent with 
nitric amd of ^concentlalion 'This prois'-s is appbealile to the 
halogen den vat i\«‘S of ( ai !>azoIe » 

The ml I at idn of tolueiu' has %een si iidied m detail b\ nia n\ (dieini.sts 
during the past three yeaist and the expejmamtal eonditions for oldain* 
ing tlie be» f \ lehls of <»- and /»-nitrotoluene, 2 1 dinitrotolnene and 2.4.0- 

trinilrotoliumw. ha\e 1.. d(‘t(hnnned ^'jelds of nh and OO/ of 

the 0 - and ^-moiituiit to ( oiiipound • hav»“ Is-en oblailU'd by Kidokoro, 
wluT has also I'xamined the nitrafioii of niTei/.dmt \ llt)liiene to-its 
trinifroMsimpouiuI (arlitieial musk).** 

The ae.t ion of eoneeiit lateilsiilphune aeid on aioiuat le nif no-denvafives 
at high t<‘mperafnies is of interest in vu'W' of the u.se of tlii.s 'ieh)drating 
agent in nitration. .\f snlphiirie acid aud niflohenzene interact 

Ilollt'iiiiitiii iiri'l llo.ll.ikc, />(■ '/'iiir. /*(/(/* /{'/f , llli7^ 30 , 271, , 

HH7, 207. 

JI 0 Miller and If (1 Irlam, Kng l\»l )Oia.72, JOiC,, ./,10l7 m 
Kllistiml Well.s VS 1*,^. I22007H; J, I!>17,.40'l ' 

Act -CloB f Anilmt'abr , Ger. l‘tit Vlb'>SI7, 

« J. Chem. 1017, 20, IGO; J! 1017, 10C5 
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vary viyonmslv. Tin* jvMdiu t'i arc a l>fick aiaorplioiis M>lui (|M ) 
ami p'atuiii'i|>I.Mn'*!-.i-'-ul|iluiiin- .intf (S ). \\itli .M' of 

uaohaji^'al n'ti.ih. ii/i-tn* Tlio lil.o k di-'vohj's (‘oinpliMrIy 

in- a<|U('oii^ siAliiiiti li\<lio\i<{i'. I'lii oi)|\ ]<.ittiail\ in cana i iilratta! 
sniphiinr at id . ii i, M-l'd'h' iii lul lolifii/i'iu'. pwidint', 

tnnit'tli; I.iitiino oj *11111110111.1 Sioiil.ii Id.o k art' prtuliU'ftl 

froiu nit roli-'iifo,!*' ainl 'iil plou h a- ul in 11 if j>rf^f htf of ant lii.opimtnif, 
/f-amin'Kint 111.npiiiion.-. oi iu.i. ••la- Tii' -f •^•l.o k piodin l-t can la' 
rl'iluc.'*! to foiin \ it dNf-' lia\’gin an^itli;'M\ fm toll<':i 

•,\ii li.iiii' •.:i4\ \ i( <!.<■ 

N ll hd-'ii/. ih' ' ant 111 .0 pi 111 'Mil 'It fl '.'1 a\ \ a t d \ f 

\lt l-dn‘ll/f l|f /f^alnilio.Ufl ll I .OpTlIp'lir l'l«'\hl| Mil Jxc. 

• N it i.'lif n/' If ; iiitliia'fif Imou n \ at d \ f «* 

« * 

'I'Ih'- r-' o-Mo'i i p 4< ' 11Ill Ii • L^'if I il fill If iiiiiii \ f Ilf 111! Ill I ornpound" ** 

l'‘ll <IH>I sd !<' 

I'llf •'lllplfMi.ll lull nf l'f 11 /<Mf. ul'fli is of llllpril tail! f as lifin'.r till* 
liist "If p III t Ilf prod III I fill of \ III lift f pif iiol. lias ift I nl i\ I mm '11 t lie 
."llltjf t of -f \ I 1 , 1 ! I< '■-, 11 . If' 

In tlf I I-f of ilf m Ilf \ol,i']|f .itoiiiitif li\-diof n lioiis lioilintr 
b'low 20" . 'iiip! loiiifioii Is ell tii d.l'\ jias-iiiM llif \apoili of tin* 

"Ulistaiiif inlojltf liia'-'d .siilpliiini .Old ddf piocf"" l" appllfablc 
to*l)cn/'-if' wlf M tlf \aptiur i" ftitiodutfij into .st roii^ .-lulpliunc, acid 
llfltcd '.'iailiiall\ filiiii ItHI to |S,') (' 'o loii'.^ a." absorption takes 
platj' •' Ufii/.fiif .aponi Is ji.i'sfd foi 27 lioins*iliioiipli |(K) parts 
of sulplnii If .Old ('p iji 1 T.'id) .it 12y t' .iiid f\tfss«if ibf bytlro- 
carbon rfiiioM-d b_\ a fiinfiil ol hot .m ^ ( )n coolinp, l.'*li jiarts of 
cryst.dliiif Ilfn/.fIK'iilplioiin at el .sfp.ii.itf. TItf piorifs is ifiidcred 
continuons bv noMii' of a siiitabif pUiit , iIm- distill,itc of bcn/.enP 
and steam i" toi^iiiisid and Mp.ii^id, tin Ii\drTic.i 1 boii beiny lined 
ami iiuain ulilist-d m tlie Milphonat ion *'■' ^ * 

Con'^idcraiilf inffnnit) has bfcn shown in fndfa\oiiriiif to overcome 
the pracUnal^diHicult\ of separafiiiL! ar\Isiilpbolije a< ids fiom sulpliuric 
acid. The foinn'r is evtr.iclfd with a solvent, sin h as IjfiiZfiic, winch 
is not very misfjhlf \\iili sulphiinc aei<i Tlif iM-nzene solution is 
then trealeil with a ba"v foimiic.’ a salt imolnhlf in the holvf;^l. 'I’his 

^ M h uml I' II O^ihif, ./ Amii i'h m .SVj*’, 1017, 39, 117, , 

1917, 2oil . 

D^'vror, Kng Tat Itj.liioiuf I'.Mi;, t S V.it I 2 I 07 J.'., , i;H7, 20H. 

** Coiiip d»‘s I’loduils Clio^i^n* U’vVi.iis of (tc 111 (‘amarguf, !*jig. 101973; 
^,1917,705 • 
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|)roc<?.ss has l>o<*n npjdird t<*th'* s*‘paratjon fniin m 'A of tJie 

mono- and (li-sMl|^Jionir aci(K of *hi‘nz<‘ni‘ Xai-htUilrif /^sulplionic 
aoicl JH soparafcd frotn ■ uIpIiiirK' ai^id l»v 'Jolulioii Jti tohi'-n'' and ohtainod 
in solid fomi on l•o^!lrl '4 tins stOution •' • 

T!m‘ Nu!|i!ion.iMoH after limine is aeltatt'd wiilmiit previous 

filtration with sodium splpliate. All the eali iiiin ^i^e*i !.t is cduvrited 
into c.ilejiim sulphate, and on flltrat loii the lilt rate < oiitatii" I lie sodmiu 
salt of the arvI.siili)hoifie aiid ‘ * 

Sodium hvdloeeji sidpliate ml le* eahe ”) has Imm'ii utilised ']\i 
Hul]>honation. Aflei deh\diat!on to disVlphate (p\ losuljih.ito) it is 
dlsisolved in cmieimtr.ited siilpriiini’ a< id. and tin- dehvdiated and 
uasul])honat<Ml syntlu tie dye,>s addjal to the solution After thmoueh 
mixii^e, the mass is ilissofvrd in wafer Idmd out and the liltiato 
OVajiorated to VieKI the s.dts of the sulphoiiated tl>e -* ^ • 

The methoils of }i(‘alin,L’ and stinineVsiiIplmnal leV pans iiave^heeil 
in?d<*r eonsidri.ilion leeentlv* l^p to l<l<t (' w,inu water or steam is 
Us<‘d for luMtine ^\ho\(' Mo hi;:h pressure .strain or superheated 
water ean lie used TIm‘ p.in is iiiad** "f r.iM inui, with wroiiuht iron 
Hteaiii pipe! imhedded iii its wall. The um‘ of superheated steam 
Cea.ses to he ecoiioiilieal as the temper,it me rises J)o( mineral* Oil 
i.s niilisahh', and is eirenlaled IhtoiiL'h the jaeket and ihioimh a luMted 
coil. IJ-sliaped stiriers ami' poipeil.T aeitafioii piodin-e etlicient 
mi-Kine, csperaally if plaeed eeueiitneally in the sulplifliiat ion paiiA^ 

lldloijr)! Ihi iriilii'i.-- oj ihf .l/omnOe ll diftofiuhiDtS. 

(Ihlorohenzi'tie has hi'eoine an important jnfeimediafe, an(> its 
manufacture Tonus the sulijerfof --.eveial r^-enit investir.niiins. 

J^lant has hern de\isrd»for elilonnatyie henzrne m tin* [iiesenee of 
an iron cntalvst, t!ie pioeess !)rinir eondueted so that stione ehlorinc 
oomes^inlo (•♦iit.ud only witli'fie.vh heiizene. Coolmi; applianee.s are 
u.sed to m^ntain the (l•mperatlAe at lo’ and the foimatioli of 
lii^'Tier clilonnated produef.s is mimiwiserl hv allow me the hydroeon 
chloride formed in the reaetntn to dilute the ehh>nne. = * 

The reactions takine pl.iee in the ehlonnation of heuzeR(‘ hv chlorine 
obtained from the eleetiolvsis of livdioehlorie aeid me wrv 'ouiplicated, 

t 

L. Deium, US iioittL’a. ,/, i!H7, l’oh, 

3H2, 70.'), S()0. 

Dontin, U S I'lU jeestlj., J, 1017. Stili 

Snolis nnd lh\roii, S I’nt l2u770S . J . I'.>17, 121^ 

*• J<iMulidl, U S I'l.t 12171152, e/, 1017. oOO 

** F Jt^pe, Mel tinr/ ('hfiit A'm/, 17, 177*^-V, 1042 

Coutagiie, Fi‘. Fat. tSOlol , */,, 1917, 12?^. 
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es|) ‘ciAlly wiion the i-l*'ctrolyto i-j Hoiiioui'iH'nus soUilidiis 

of bvOizrnr .ukI tc .i« rd in ti coinmon M>lvi‘nl Mich iis jjlacnil 

arctic acul lmv*', with a pi.ii mum niui.* (ory rc.'ultf'. 

lVo/r'‘"'!\<■ fhloiiJMition I.^kN mi<-( > i.. cliloiol-.m/.imt'. ymJiclihiro- 

hcnzm--. I 2 I ') t.‘fiarliloioh"ii/' ni'. h«-\.i> I'loiT.!.. ii/.rtir, ami priita- 

c)li'>ro[»li''Il'i! . Is jil.'vriil . 1 ' .1 l-\ -[Uodllct. OwjDl! 

to (li*‘ -mj ‘ of at 'la a<nl j-i’iii n Mo|..pii.-i',Ml is jiiitl\ (onvt'rtcd 
into a'ih.ioj.il,#i\! a*<-iii.’ Tim i o!f.|i**.ins favimi.ihlc hir .i 

lyL'Ii y!>‘ld ot (•';], 1] I n to ' I j'l O'! Ui ' ' a I li i - h . u 11. iit ih'ii''i i \ . low coji- 

c,,-n( r It loii^ (»f h' aml^hi'li t' m | ■•■la I ii lo In tin's,- romlitlona 

almoxf fioi.' In \ ii liloiolh'ii/, n>' i- phti ui.-l'l, 

Tli ■ 'l''!rn,:h I'lilm 111 t! loll oitiolur'p iiaim I'-.inpIn alctl, for 
nnliko tin- < I'" mI li.'ii/'-iio* h di! \.i-~ .i pi. j-r.ln la! < Ifn’t ami .■!. .-tM.UMa 
'*ho^,M h.- nll.'.'.ii ill ti.o ilii', 111.' I ;"'’s oi (Jtl'oiiiatloll am as 
foIloUs .Ill I . lilolo'o!;^ IP' '2 I .|i. Mo,ot,- 111 .'ll,'. 2 I o (lli'lllolo* 

foln.'in' p. ii' I. M"i o',,! i|i .p 2 1 - 1 1 n lilo#ol„ n / ■,! i, !< n, Miloiitln. pnift .i- 

Mi’oioo ii/ \!' Mol hi'- 2 I ' 11, Ml ti ill!, u' I. , \ \ I', m '.! itl.'iin < liliiHilc, 

ii'i'l li''\ • !iioii,h.'ii/.''(i'- • 1 i"' ili'-ji-.' o| .Motiiitiion Is l|<■(>'riimti‘d 

III uni’- h\ '‘u 11 .'a' .1 II •!' \ lai! s|,|, - Ml I in nit-i it iit loitd", . nut ot-fiii fill 
t'lr^''' Ml!.,,Ill' iio'ii. h.i , ."ii'-i,'.| iM- ii'iM.'ij-' NMsn.'iir chlonm* 

lih'-iat-'l '!''iIio!\M‘ liK '.''III' I' poii*il'l, f.'i iiMil-.ii Miloiinalion, 
wIiiMt .n . am 111 11 ioii' o| 111 . 1 ,-. Ill 11 Mi|.,^m, |. '.| i o at t ,n k on t Im .‘•nlc 
< liani 

^'!m fo' 'i.im ; 1 ' - !|im IIP jp I >. I *|, 'li'ln a|t ^ of i. sf i n ('liionnalmn 

to tin' [u■) iu; ' loll 'I* 'll.' 1 .o\ ■ I .'Molo I!' 11 \ at I\ I , ami foi t lii.s maxm 

imli I ' . Mo( I ill' 'o., 1 s s, ,i||,.; 1 IIP , Pin ,1, , \ ,o| 

To! il’-ii • /) ' 11' pk'iii n a. hI oi its i oi ,, n i n h* it ilmsoK ci] m 

aillphuin a< I'l ami tin- sojif nui fi.'ah'd uith^. Idoiiiii', .'iiai tin- m'silllinj^ 
2 -i;Mniu*ohi -n ■ I 'M|p!p,ii', ,n id I- h''at' d in htnaiii u Ii-'ii I li'^MlIpliolilO 
urotip r ';n o.. ,1 n ■. dio! \ i n-.dl \ and '••Mdoroi ohn-np is^>iodii< <'d ** * 

S'llplioiin’ iidntd' III tin' s'. Ill p 1 m t It oi I ho-• .1,,, I p,i j a-p<i,sj j h,|h 

witli ii'spn. I to iin,ii,>-jroups Imp not wli.-n m tip- / p.ifliclVc m#la- 

pouttoii's. I in 1 ) di'pl.n-'d 'I'i tiPii.iti\''l\' i)\ tl"' li.ilo-ntis IMoinnic 
reacts uifli (hp.p snip!,,,(in ;n ids m a-pmous* sojn;mn^ , cldoijiic )s 
i\ n in L'lai , il ,n '-t m ,n id ami lodtm- i< ,n ’ i \n w In-li pmsnnh •! m 
tfic foim of jodin- moiioMiloiid'- With 2 •'-dihroitio'iilphanilm ticid 
or •t.thdditomo inilini-- 2 -''’ilp!iom(' aud iuoniim' Nn ltls 2 i tJ-Wrjhfonio* 
aiiiiim' and 'jilpli'iin .'mid. ('hloiiiin ^iv*s ii niixtiim of r!i!oro<li!»roitiO' 
Anilim-s and 1 niuomo.inihm-s. 'J'fm n-snlplpniic LToiip m morn macljly 
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(hail whoa in Hio* para-posjtion. Carboxyl jinnif^.s in o- or 
p-positioiiM \vi(h to animo‘-iM<]icaIs aro n'pl.ietiJiblo by broiaims 

but with (lillinilly ; thf.»li>}>iai‘. rii(‘nt by < or iodino 

oi(ht‘r fails ciitio'lv oi l.ilo-s piarc lo an insVanif'nMnf <;\t'-nt 

At j)ii's<“n(, l>roniin.ifi(»n is a iiuttfi' of ^oim-what a( a(i' tiii<' mterest 
owin',' to tin* shoria^t' of Inoiiiiiir thioi'iiiliout oiitsido tlio 

(JiTinin I'lini'iro. An inirnnms |>|u.•.-^s ol bioiniiMt mil' aromatic 
liVilioi-arbons lias bn-M A<‘\ivr«| n'o.-nt|y, ■ !iic4i h.is lln- merit of 
introduem^' tlm whole of (lie bromiiif^ in(o (lie nih’b'ii^ without Io.\s 
of fiydroeen biomi((<‘. This siibsti(ulion'js ellVeted by (lie eoiiibined 
aohon of }>roniiii'‘ and nil i!<• 'and, eomiiitmeinif in (he ehbl and 
complefin;' the reaelioii lai^ihu' the teinpei.il me The livdro- 

bronii^' .and ifueiated as (lie h\-|noiliie| m bnnnin.ition is continually 
oxidised to bronilI\e liv the liltlie acid It Is. (helelole, oliMolls fliUt 
tlie process (Mil be ('allied out b\' li\di*i:eii bjoiiinle and iiMih’ acid, 
a lanivenieiit ,slr('n'.dh bein'.''It) li\(!iobioniie acid and nilitc acid 
(up. Ltr I'd')) Hv tills treatment benzene vieMs bioiiiobenzene and 
(iihromoben/.eiies. whereas toluene funiis-Iies o-biOnio((*liiene and 
3.1-<libromo(oluene and liiialK peiitabroniotoluene The re.ielion lian 
been iMleinled to the wleiles, IllC'lt V lene. and e( llv llieil/.eiie.** • 
lodin it ion of t lie aroiii it 1 C h^drocarbtuis is pi a cl k a b|e with a mixt me 
of iodine and nit i n* acid Ih'iueiie eiv e^ lodolx-nzene, I oluene fill nislies 
a mi v( lire of o and />-IO(|o toluene, the \\ leiies, ef li\ Ib.'n^clie, niesif \ leiie, 
and thiophen y;'‘ld iodo-(tenvali\es. Rut with the hi'jher h\drocail'rtns 

nitration oc(-mN as well as lodiiiat ion , na nhf haltuie -^ues lodo- and 

« ' 

nil ro n Iplil lialeiie . a nl h i aeeiie is 11 \ k jt>i d I o a iit li I’a'j ilinolie Nit r^;.ien 
iodide or iodift** .1 nd pot a'-sinni% xllde nuIiiI ion with -^t loiie ammonia are 
effect i\ e lodinat me JLienl s ;ui I he plnuioU Vheiiol ej\ e.s (1 iiodoplienol, 
whereas (>, and /i nil ropheiiols fuini'-h diiodo-den\,i(i\es ■" 

Benzvl ehb^ude is [irodimed* 1)\ fieatniLr a nii\tuie of toluene and 
bl('aeJune powab'r <T other sm<.il;h‘ ehtoiine eompo»md with snlpliur 
dioxide to ld)erate cliloime, llic product lieme separ.ibsl l)V distillil- 
tion.*^ 

Synthetic [iheiml napiircd m the manufaetine of [ueric eid is eener- 
nlly produecil bv the fusion ot sodium ben/eiifsulphonale with alkali. 
Much att('ii(ion has b«‘en devoted to this fusion with (he object of 


Su«llh>iotieli ikiiU Lii^Inun il.iin, S. 

Datt i aiul (.’iialteijt'e, ./ 

Datti, CiMtl(‘i’jo-‘i»ii(l I’reyo, ./ Mmrr 

’^Ounaut, I’S l*ttt IJ.taUM;; ./,iyi7, 1 
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itioK’iHiiig til'' vivid, diriiiiiisliinii the cu'^t of raw iiiaivnal.s. iiii'l m.ikiiii: 
the ]»riM.V'^s a'^ coijitiuoii': as |niv-.jlil,‘ ' ^ 

Cdviuin lM‘fi/vn'‘'nl|'}o)iiat<' fnatritoi a'jihaais s<ilui lon^ w il h .'odium 
sul|ili.ilv yii‘ld-<,c.tl< Mini sTi||,li.,(,' and s,Mlnitn Iti'n/'OH siil|ili<»n.il''. lh«' 
latt'T Im'IM-J fllsrd with taU'Iir su.la Tin' luas' H d|ss,,l\rd m 

watvr and av'di^‘^ jvil li . ;!■ h* ii diu\ ah' and Mil |'Imii di"Vid'‘ d' l n lal 
from a nii \ l ur*kof !■ il< jiiin * . i In ma ia ii'l ''alriu ni oil pint«' h\ I In' .in 1 ton 
of s(MlMMn h\ dhiLl'Oi^iil pli*i'!■ I Ills (hmhh d^< uinpo^n mn Ir.ids In 
Ciiloinin '^iilphafi ainl .'odoini ^ulph.Ji' < li; pa'-sin- i hr foo-ijnin;; 
;^asi"' iiM" th'- alkaliin' '"iiiitcpii .«! i fx- ni< li plniinl i- hhtiat'd and 
sodnnii Milphiir and s.,djuiii < hImph.*-- an- pt'idin-d I h."-<' .s.dt'^, 
on (rwatiOi’iM with lini'', \ i. Id i .m-hi <.d^) .ind a tni\iiii>- mI tahiniii 
oarlxniali' and '•ah-iniii 'iiYhil*- I’lo mixtiio lan l-i n id fni^pio- 
(jin-iTt ; a full In -1 < \ ulii* .mi <■[ . n h.iii dmMd. and 'iil)'di;i diuvid-'. Tlir 
odn-rjiv prodiii't^ »a'. a'-" I-- mdi- d in Mil.-i'.|tn n' op. i it .ai> x. tint, 

th'' w lidh- pf'ii I - I p; . < an. 1 1 j. n< I 1 1 1 \ <• ,'1,d < I nil. 'I'll, a I ■' " 

A r\(li( pr.hp^-^ for phi-iio! and ulltfi aiipiiialn d«i i \ a 1 1\r.s 

IS liroij^'lif .(Ixillt l>\ tin riil.-ia. ; nai in a.pir.ais niiMnni o| sipdiillll 
p'lmjoxid'- and I" n/.'■’l‘'''llIlll■>nll and (fi>'i-d liniii >iilpiiMin .old, f 
p.i'j'* 'dj) ill!' 1 IIII ill '•'\ < - t |i.‘ pi . Illp| and I'dIn!iI h. n/nin- 

siilplionat I-, till- liit.’i \\li.'n fii'i.l wah i^ni-ln all.ali vnldat'.' sudinin 
pln'iio\idt' to ''.hull I In- ti i - ( i. a< I n >n < a n In- a ppl n d ■’ 

I hn alt I'l na 1 1 i .'U | ,• 11. - \ m la t n pin in -I fi om < him < d < n/.'in- w hn h 

wa-^ ri'fi-i irii |o in laM \i'ai . i.-if-pn"'' las au,iin ii.i-.*.d atirnin.n 

A aii\t no- nt nilmoh.-li/p in - f I III >1 I .'an't n- soda to ;i iiml - ).aiid wa'n 
(al'oi^t ■d'lJMols ) i.s 1 ..,fi I d iiiidn pn—nil - ..1 (' i n a sini .i hh - a ppa in 1 uh 

a rranuM'ti for . - mt i n nmm n pn a I imi \ i#! - i; rmi id si .d iiitn* lihn njr and 
pln'tn'M'h- ri'iih' Irnin wlnih ohfin'l i- iih.’Uit'd li\ and *' 

1 ha ImW.t pin-mils an- pr'idin <-d fimn | la- l<-s-« \ ..| m ih' t 11 id,.. |,v 

HpraMJi- III.'Ill with a j.-t uf liMlin^ni intn a . !i inlim Ui'd ' nin;; a’ 
nnk.'l o ilal\s! ni iiH^am-'d at o" i t'di'i ('“ * 

INinind IS .djtainahlr Ir-nii I In- .^o -m|s h\ fiisino i \\,, |, ,,x, ns-.1if 
<‘aUsim sod 1 or potash and addm-j an "\id) in;.' am-ji( sin h as i upper 
o.vide, or a pantxid'' of h-ad, in m 'aii- s,-, ItarMun, iion < Ip '[ )n- iii'.-d 
m is-t IS [lou'dar.-d -unj in at ed at d<" I <' in carhon dioxide, w h. n phi iml 
distils owr, or the intm^in-iliati- li \ d i o\ \ h. n/.on a* 'd^ ,io- ii< * d fimo 

• 

“ IP I'tr. r ,r M I',it PL'P‘'’.’., !• i'u l’;il PHI.'Jii, V , I''I7, -SS 

IK-Iiiii,, L'» I'.it ijJTs'i., , pipiT M,,j 

.(«/! I'pio'v.-i 

* A.,'.nurtli, I ■. r.i»-IJ, IJ*(PP, y , I'.'lp, "--j , 

*’ K.iiiii,e, i; s I’ut l./h-^P.P^ J, l',PI7, I’fPH 
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the hy acid and hoat«»l al 2')0" with crude anthracene oil, when 
carbon dioxide i^ liberated and rtleuiol di^td^ over 

4 ♦ 

S>if(r>f!ii- Jeo/ ati<l t>(hrr Ifi/^^uboXi/lu' Acitfs. 

rill.' |>rorlu(:(iiui of (try 'lodtuiti pltenovide (j)lMUiolate) reijuired in the 
manufacture of Halicyly acid is ellectAl bv iui.vi^,'^ ml imately m a 
Mpi'CKiliy (-tiiHtructed uriii<lin'{ ball-iuill e<[Uivaletit f|uaii4ities of jdienol 
and (jiuistu; -.oda wit h ?\btnit, ."t (if sodiiiia vulplito*, the niixt are lieine 
m'anwhile heUed at 2oii .steam eseape'. throu}<h»a 

hollow truanioii of tie* mill, and the drv^prodiiet is coelid m Vneno to 
prevent absorpt ion of moist me This dry -odium phenoxtde* is placed 
in a rotaliiiL' auhvl.ive, c.ir^"m diAxide js intro<iiieed. a\oidiii<i rise of 
tcnim'rature WInm abruption has abmfsl eea-ed llie pressure of 
carbon dioxide t-t meieasial to moi(‘ than l<>('lb pcr-'| in, tln^uap 
.supply IS then interrupted, and the aiitM-laxe he.il.al to I20 I tO’ 
l*lu* cnnle sodium saln U.di* thus produced is di--(il\i-d in nine parts 
of w.if er, t he sdlut n^n. mule faint ly acid v. it h sulpliiinc acid, i.s [lUmpcd 
tlirouudi a column of eraiuil.iIc(l /.me, and •(lem. after he.itine to 80 - 
lOO'’ (' . tliroiieh a tower ctintaininu a mix I me of o.h of eh.ireoal and 
f)/-, of /me. 'I'lii' filtiafi; wlnui ac.idilied fmni';lies lolomless ,saU;\lic 
acid. * 

When a fu-e(I mixture of a«ere-ol and eaiisne soda is ehetroh.s(‘d the 
Correspond ini' h \ diox c ben/me acid i.s produced .'^jodium .'•alicylato 
i.s obtainable eleel r<il \mmc uitli S amps, pel -i] deni m the aftode 
compartriieiit a i^iixturc foirind 1)\ addin;; o-cnVo| {one part) slowly 
to caustic sod.i {three to lUe part-) and water'Tuie p.iit), aiu^ tlicn 
heatmt; at 1?I') 2j0 (’ Xu 1^-1. nn iveb,-.|eel. or iron eh i t nsles are em- 
ploxed.** . * 

1 .r)-I)iliydro\'ynaph( haleni'dicai bow he aeid, a naplit 1 1 .dene analogue 
of sa^cyl'c^#cid, is produced from 1 5-dih\dro.x\na|>hthal(‘no ]>y the 
action of^olid sodium Inc.irboiAiti' in the pieseiu*** of an inditTcrcnt 
ntlMlium such as t ricldoroben/ene or pitrolM-n/.ene 

Tlie polyhydric phenols are f.iiily reactive towards tin' alkali hicar- 
bonatc.s. With potassium bie.irl'onafc at l‘J0 t' und^'r atmosjihcnc 
pre.ssurc, re.sorcinol yield.s 2.1 - ami 2 b-dihvdroxv beii/.oic acid, wlicrea.s 
pyrof^allol furmslu's 2 3 G-t nhxdio.xv henzoic^ ae'd At 2b0' C. under 

** IVn-id-o, Kiij; T.it lOsUas . , miT. liKM ^ 

** laeriit, Kne Put- loriUI I. loriUl t. . I'M 7, .'.s I. (tU 

KTcril'. h'nii lo.'.Uli’, lo.MMa . ■/, It^lT, :<s\ • 

^ I'emilie, rue \*,,t lua7'4;» , , 1!MT, * * 

F voTi Jlemmelnu\r, (ler I'jil:^ -DUoOl ; J., 590. 



OOLOl’RINO MATTl^^^ aSD nVlS. 


97 


preAsure c;Uoc!i<»! is ciUivrrtcd into its (!lr.l^lK>.\^ lie aoul aiul rtvsort inot 
yit'Ms a-ro^«Miu‘trjtowhr arid At -lid* ijViitiol l’ 1 V('> n-'f to a 
dic.irlmx\Jir and. At . 1 5-diliv dr.>\\naphi Imiryc L'lvrs its 

dioarho.w lu: aqd. 'riii-' a<,id and it.-^ alkali s.dt'. d\i‘ wool in vrllow 
sh.iilrs, wlnrh turn into hroun ih-am-' fii ir-'alin- nt with rhrounr arid 
I d-I)ili\drovvna^l^hahuir furm^hrs .i v.'llow yionor irl'owlir and 
• 

. Hrilui'tlofi • 

• A dra-'tir iinthod <if r<'dij>'tim \\!i*rii h.itN t«» tin- ronvrr^'ion of 
anllira<|iimon<- into .uitlira<nnMo! and anthrono. ainl of In-nzophriioiH* 
into I) l><'nzj'ina<oliii. i.s hnoiudil .ihout h\ di''>oivin'_' tin’ krionic 
.suhstanro m of ronrontralfj ''ulpliiira’ a«'id. ynd llion adilni^ 

aluiniuiuru pcosih r. \sith <*oo|im .ind ■'tirrin::. ropjMT n .M)nh‘fcinr5 
rmpr-OMi a> tin- r'-dunni: inotal ** * 

When a<.'*ljr or Krnzoir aridl' lla* arrlyl or honzoyl drriva- 

tiv.‘s of tin- livdro\v-r(«ni[><nind is prodinn-d In tlir>«* rir<iJDistanrrH 
antliraijiiinono virld-' diar<-t\l- or dil'i'nzovl-aiitlir.yininol. 

rrrtain aroinatn' nilro-rdinpounds, snrh a-> pintr«'tolurnr, p-nitro' 
j)}n-no). or p-nitroani'ol.-, ,irf n-diir- ii to .linin'^ 1>\ }i\di'>;.^'‘n and 

plaimuin black Tin' .iroinatir nnro,>o-roiupinin<!s l"-lia\r ■similarly 
111'* t<*rpfno;d niiroso d* M'.ativ«-s .ir** in lli**''* <irrijnistanrrrt rrdiiord 
to lix'droKs l.inmio'' . for ^l^l.uH''•. >''iiit r'»-'oni<*nt hoH'* \ ifld ' li\ droxyl' 
aminom''nthirn<' 4 ® 

l'Aiclri>\'il\i' lit durlion <‘J A itro-('ofaponm/\ 

I'll* ^p' l'ifii* art ion of f lii* fiiM f rn curr' iif on arotnai n ml ro-i'oinpounds 
in th" ' athodn-r.‘ll h.i-, loy.^ b«••■n known tii M«-Id .iininoliydroxv- 
d'Tivati\«‘.s. altlioiiijh tino- pa)dn'-t> an- ;f'i omp.ini'd by .iiiunrs. 
The forin.it ion of i li<‘ latt'-r mi lot,inn-', i.s dimirii''}nd. ainl t bo pj'*idin;tion • 
of .iminohvdro.vv-tl'Tualiv. t in‘i'.i''d, In ii-in-j .i <^.ifhod^-^^inli^inin^’ 
two nn-tal.s. For t^i.' purpo'.r .in alio ni av b'- ii'i <1 ora ^lJllj’^liJA-f.iliir 
<• itliod'* may be pr«‘o nt th** ojcoinl ni'‘tal b'-irn introdnrrd in tin' form 
of jis salt di.s.sol\«*d in tin* fl'“(“trol\t** .\ltcrnaty\';l\ tin* latliorlr may 
Ik* o(carbon, l»»t}i nn't.iF bniio d'‘po''jiMl tln i' on'Inrim;'•b'tlol\.sJ^ 
Nitrobenzene, icdiienl throu-.'fi a plain le.id mthode. o|\t's p ainino- 
[liicnol and aniline in th«» projiortion of 2 to b. wh'-fas a '•opper-bad 
cathode yji-lds product,s in tin* pr'>jiorti'>i, of .b ..r (i to I OtlnT 

• , 

^ Chem , I1II7, 38, 77 , J , 1U17, IZ'W 

" Eikrrt and Pcllal, Oa m , l»17, 38. II , ■) 11)17, Mdfi O.r I’.il. 

IIWSW, 2fll54J > « a 

^ Cu.Diaitu, .d/Zi R Aval i 7, v ] *8 ; n , 87 , J, 11)17, 11187 
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cathodt's arc r(jpj)cr with Icrd and ars«*nic in the clccfrolvto, lead with 
biHimith, or copper with jnercurv or with tin or arsenic.*' 

/Ve/ar/toH oj AromtiUc 

Jn file Ia«t Report lefcn-nce w.i^ made to tin* din'Ct reduction of 
tin; vapours of aromatic^iitro-(ienvativi‘s*w'itii hyt in the pri'.sencc 
of cataly.-^t.s. This process is still under e.xainination, a4id it has now 
been found that the l^dro^^ui may be mixed wtth <-arbon mono.\ide 
and a zinc e.ompound may 1^* em|i)oyed to acti\-ile tlie eopp(^ 
catalyst. “ ^ 

Attemjits haV(? been made to bnn;: about direct combmatioi/betweeu 
benzene ainl ammonia, but t|ven .il 7<M) C. only a trace of aniline' is 
formwl. In presence <A fre^-lily leduced ir<in, cc)pper, or nickel some¬ 
what lar;:er amounts of aniline were pr«)duced. 

A ^eiier.d iimthod of producing N-alkylaryiaminvs arise.s from the 
interaction of a primary ar)l.uniiie <ind an alipliatic aldehyde in tlic 
presence of a redueiim a^ent m a medium not pMss»>ssnie a .^tronL'ly 
acidic ehar.o^ter. 'I’he anhydroaldelixde-arnine or SchilT base piodiaed 
from the ainim^ ami ald**li) de is simultaneously reduced to alkylanunatio 
amine. .Melh\laniline is conveniently prejtared by thus jirocc.'-s.ethe 
first-formed meihyhmeaniline beinu reduced to the secomlary base 
by zinc dust and caustic .sod.pat ttn (’.** 

The foieeoin^ process leads to methylaniline fiei\,fron) dimeth}!- 
andine, w'hensts the interaction of molecular juuportion.s of anifine 
and dimetinl s\ilpjiate m benzene soliumn does mU \ield exclusively 
methylaniline mi'thylsulphat<‘, (’Ha.C’ll.idlSO,, but piv^s a 

ini.xture of eryst.dhne .inihm* meth\Isulpluite and mono- and 
di-methvlamlines. Tlu‘ (vaurse of this^ action is followed by means 
of hypoe’dorite colour reaction^, lu muitral .solution, aniline only gives 
a red(lish ,|u>*'p!cM'<4omtion. hi slmhtls acid solution, a deep orange 
yellow j*^‘]t-^r<i‘‘ferisljc «*f dimetbylanibne, whilst aailine and metliyl- 
anilim' gi\e an imli^o blue which is njost pronounced with the former 
base if the hypochlorite is add-'d last Methylaniline gives its most 
ili.sfinetiv<“ reaction in faintly alkaline solution, a wliite predpitate 
slowly developing <i navy blue color.itmn fading to yellow’.** 

Diphenylamme is greatly m recjiu'st not only as a colour-producing 

■' Hoe Chem. Iiid f H l'«f 12077U8 ; J, 1917, 129 

■ B A S.K . U S. I’nt ILM7S02 ; J., 1917, 7S 

» a T Morgan, Kng I’at I0g8;U , J, liil7, 207 , r 3. I'at. 1221077; J , 1917, 
499 

'* Shipirt.i/ .1'//^/- , 1910, 34. 2 :."t: J . 19J7, 20 
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jntoinK-iliJite. Imr an .i j-talnh'iT i<>i liiiih fXj'lovivos Its jiro- 
•luctjon .wnliiu' and aiiihiii* fi\dr<M lil<)in!«‘ i;n*utl\ facilitated 

l*y the u-'C of ■iintahic catah-t<,* Aniline when heajrd witli ferric 
chh/ride, tsiieU di\ide«] copjHT, and iodine n. coinetted into di|ihen\l- 
ainine 

\ VM Id td if [ihi'iiv I-'i-nai'!it li\laming calculated on a:-na|»hthnl 
M <ditain--d 4)\ heatm-j foi |il hnnr*i at .'»(><) <’ a-naji)ilhol (I mol.), 
aniline [* m-iN 1. and i.t! ■nim hlwinh’ (I nfol ) The jiroduci after 
• rcinoNMii: unafterial reai'i iiTv i« <li>','4,‘i| in tnr tn in a eiirri-iii of carbon 
dio\;d<* i»r h\drit.:rn 

Die [.nidiiciion of aromatic aniinc' bv healing chloiuMlerivalivcH 
with a«jue.Mi'. or alcn’ir.lic anin|onii iindei [nc'^Njire, soni*-!lines in 
the pros,me.• of a copp-Y i itah'-t. i'^ Im-iiiu increa''inL'Iv ntili.M *4 tin uii 
lu^ii-tnal stale L'-\miin»a'itlira<|iiinone is (htis pieparcd fnnu 
2 -ehloroanthra<juimme ami .fijm oim aiiimoiiM «‘itli«‘r with or without 
oopp'T or copp«T '.lit" ” Ih-rivafjvi s’ of 2 .imiiio int hiaijiiinorie an) 
produe. d I)'. the - line pruer.~, ^ 

( '‘hilli H ^'Ul’hl S 

*lv tom ’ ot thr llilopheil ■•eMo'- .11 pi e j la |'d m ''a I )sfac ((. 1 T V Yield 
hv lieatinj fhiophen with aliphatic and aromatj. aeid r)iloM(b‘s m the 
prev..|i.‘<- of phosphorn o\ide. (’oiideimation l.ike. place with elinimn- 
lion of h\ ilnw^n chloride on heaniiL' I he reae.-nts m a rellux apparal us. ** 
Ben/o\ latum of^2-|i\dr«»xy.inthra'piinom‘ .iml its (ff-nvatives takes 
place on h-atine tiuM' Mibstamis \Mth H) to lo [wrts of benzoic acid. 
Sn^'liurn' a* id arteh rate^ the condetmalion hut its yrt^senee j.s not 
<'"ehfi;il “* I Ills j ifoei > ib\la t es the use ( f be}i/4i\’l <’|llorjde 

.Vroinatie polu arbow lie .i^ ids aie readtiv prodine<l b\ tiitiic acid 
oxidation of duilkvlind<im'<|]oiies. which aic obtained b\’ ^ on<|en,siij^ 
tiialk) Imahui) 1 < hloride'i with aromatic livdroi'aij^oii.s if.^ldM* prcse/ice 
of abiiniiiium i iTloridc . * ^ 

• a:<) 

. \'(y 

This example leads to phthahe ai'id, but other h-s^ ac<es,sjb]e jioly- 
earhoxvlie auds are <^>tainab!e bv tins proce.'-s^ for examph- 1 *2‘J.4- 

U*.J Klurprheini, T S, I'ut IZl2yjH; 3H2. 

•'* Katavinia, J Chem Ind Tokyv, 1917, 20, ‘.ioZ , J , 1917, HOa 
Farhenfabr K Baw-r, Ger !’»' 29r>r>24, t/,1017, 

^ Hteinkopf, Ger laL 21t720;i; 1917,(138 

WV.lckuid aud CofGer e%t 297201 . J, 1917, 638 

• o 2 
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bcnzenetctracarhoxylic iicicf (niciloiihanic acid) from ;)-xyl<*np, a&d 
1.2.d.0-l)cnzi-iictcl%iciirlK)Xylic acid (prchnitic acid) (Arm m-xylenc.‘* 
p-llydroxybcnzoyl-o-liciizoic Scid, H()■^'ld^^ the 

intcimediate |irodui-t in the formation of |ilienol|i)itliali^n from phenol 
and phtlialie, anhydiide, has heeii einphn'cd in the ay^tliesis of mixed 
phthaleiiiH.*' Hesorctni^l mvea rise to two laomeriJ phenolreaorciiiol- 
phthahims, wlieiean z- ani|/f-naplitliols yield the coru'»[‘ondini; a- and 
/i-naplitliolpheiiolphtlntlein'i. 

1 ) 1 - AND Tni-l'HE.NVI.'MtX'IIANE DyES. 


All inlereatin;; development in the .syntlicsi.s of iliphenylmethane 
coloiitiiie matters arises from the'.-mployment of indole derivatives 
in these condensations. ‘ 

An indyl dye of,this new type is prodiieed hy condensin" d-chforoi 
2-methyl-l-dimetfiylaminohenzophenoiies (I) with N-etliyl-z-iil^eiiyl- 
indiile (II). The resultini; iiitcxmediate is lie.ited with p-phenetidine and 
the second product (III) is sniphonated. The snlphonic. .icid lU'es wool 
in reddish blue shades very fast to lieht.' 



^.NfClhO'i 

I 


II 

C 

(MMI, 

N 

(■'dl, • 

Ih 




' >N(Cll,di 

■e-./ 

C((’„H„). 

;NCdi„ 


III ' 

The emplovment o! -,i-cresotte acid in tlie production of triiihenyl* 
methane dves is still a subject of inve.stie.ilion. thlorihated xylenes 
arc furtlier substituted in the side chains when exposed to baht and 
chlorine at ItX)’ l iO The products treated Vith suli>huric acid are 
converted into cldonnated dialdelivdes or arylaldehydocarboxylic 


'e Fnnind aiul Fleinehcr, anjvir, ( hum lUlS, 20, ^21 ; J , lOli, il- 
OfmiortT aiut Murrai, J. Amrr. Chtm. .s,,. ItUT, 3C, 6itl; J-t 1017, 542. 
Slos'i iiuil Ficoslen'us, til. It.), U.Sr f'al 12172.18; J., 1017, 4t 
(l,r. Puts 200lXi5. 205405 i J., 191(1, .51)1; tS17. 267 
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Th(*j<«* Mib>lan(Ts ari* fondi’iisod with o-crootif acnl aiul tlio 
re:<ultini: Iruox-iUrnativi* oxidisrd wjtli sinhum nifhie in (‘oiic«*ntmt4-(l 
8u![)huno acid. Thvso d^vcs from \^d<trniut(‘d ai \ laldidrt diu'arhuiylin 
acids and o-oicsotio acid dvc wool in hrown-nMi .sh.i<h“! from acid 
baths, thc'^c lints bcint.' c»)n\crl<Ml by chroniiim into briohl viold-blue 
dyeings very > wasluni; and nul’inj.'"'* • 

.b ruhm Di^niftdnuis (Aid/b t 

, The Hiicccs.v attcndinj: the n-'< jd acnilav me. <li.minnMnrl Ii \ lacriilinmui 
chh*nd'*. has hd to iin' '‘tit;alions i)n a« riduic dyes uitli the «d>jcct of 
findine ntluT iijn.tlK ••fii(a< lous I'rodnct-'^ The «.idninini and silver 
salts of 2.7-difnetli\i 0 dMiiimo.i^rniini* (niet!i\Ia1<-^l al the a<'ridinc 
nitrogen) ha\«‘ ben >{)e(1ally claimed as’havm;: a wt'II-inarkt-^i di.H* 
inli*^-finv attioji The salt i^ a liio\vjHsh-red*[Kiw<ler solulih' in 

wafer, alcohol, ac'tone. e(|i\K<icetiit<‘, siil(duir]c acid, <ir acetic acid. 
It ehei ks the .jrowfli, ev* ii in v- ry dibiie soliitioiis. of '.n< h bacteria 
as stn i/l'H'fnrt tpf bacilli ^ 

/h/roijc Colour'' 

^ Useful 'iimmarv of the «hemisirv of flic natural atui synthetic 
pvione I olours has been coiniiiled this \<*ar by Kveresl The synthetic 
j'Vroii' s ar« - di\ I'lbb' into t s.-ries : tii * diphenvlmethane t»r xanthene 
derivatives and the tnj»iien\Inieiluine or jiin iiv ivautheiic derivatives. 
TIa’ latter '-Ties dilb-rs from th'* t rij-henv lm*-thane^dyes without 
pvnme nne- -n heino tess --asily d-'i’oloiised hv reduction. Conveisely 
the l<‘Uco-rlerivafive” .ire ni-U'- readilv oxidise<l hyajr In these resfiects 
the pvtone dv' s beh.ave more like ortho- than puru-ijujiiftnoid c(»lour8. 
Tor instance, f.i't acid hliieMiows this resi-mbjance (o an oriluHpmmnojd 
dve in a in.irked dej:ree *• * , 

Dialkv lamiiio-n-hydroxyhenzoylhenzoy acid.s condeiisi^^vitli pyro- 
itailo) to birm [iyf 4 me dfes of the pi enyixanthene ^ern-s. 

NEty'" ',011 oil NEty/ / / 

i ■ • - -r * ' h I 

\/‘.C0 

'cua, / 'poai 

x/ \/ 

Scbmtdliti and M. Fipclier, U 8. Pat. J, 1017, -Vul 

d., 1917, dan. a), PWf». 1017, 98, 73, J, 1017,161; ef. 
-.1012,678 * , , 

• HOw.r and Hartmann, U SA"*-- ^^27624, 122892*1 ; J., 1017, 867, 905. 

“ J Hoc. b^tn amd Col , 1917, 33, 78. 
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A iiioro complex colouriH'i niiittcr is obtuiiK'd iiivin'i fast Lreemsiii 
olive on a c!ironi'* iiti»r(lafit I*) lirutini' tins pvnnjf dw A'lrli ^is-dimetliyl- 
or a5*dn*thyi-/i-i»lo‘nylcn<‘(lmrnim‘.^ , 


Dijcs Ijij the Oxidation oj Aronintic Ainint b 

'rill* oxidation of aniliift* and its iioinohtmii's is fa'-^itati’d hv tlio u-o' 
of Hinall <ju:nititics of ni<‘Uillic salt.^ actiiiL' c.italyirally. ArnouL' (iie 
salts already used f<tr tins |)iir|i<»si‘ are tlii^'e of copjter, iron al^enu^ 
and vanadinm. It has now hreV deni1>njtla^sl that inolvhdufe^ are 
(‘ITeetive in hniii.dni' alniiit tlies(‘ yxidations. Tins cat.ilvtie action may 
he manifestiMl ntliei at hiiiii temjicialnre^ oi in warm a<iii<‘on-, ^oluflons 
\ mixture of atniiiie and p-hitroai'iiiine h\’dioeliionde':. iiitrohenzene, 
and allmall amount of ammomnm niolylxlate is hoihal and the fi iiijiera- 
ture raised to 2-0 2.‘>() (’. The resultiiiii |>asfe dl^^^.l\e•^ in water and* 
tluL fed dye winch is precipitated hy sotinnii carhonate i- applied m 
a hath of ililule a< id le acid 

Unmonlantcd i-otti ii, woid oi silk i'* dved in hlack oi daik hineshadi's 
by paddinit at 70 (’ with a mixture of o- or />-( hloroaniline, h\dro- 
ehloiic acid, diphenviamine. pot.issnnn lucliromate, pofa''''ium chlorate, 
and a small amount of ammoni.'im molvialaic, dis'olvcd m water. the 
dyed material is aftcrw.iids j)ul throUL'h dilute caustic soda.*^ 

'I’he reaction takiic^ place Ixdwci'n //-piicuxicnediamine (ursol) and 
hydroeen per<ixide in the formation of i'. hair d\e iias l)een s\•^tematlcally 
studied ** ’Fhe best delincd prodiK^t IS the . te,traminodtphenyl-;>- 
nzofdienyleru' of Ihlndrowski . 

' v NH: 


NH, 

NH, 


Nil, 


The yield of tins pioduct was always short of the caleiilated an' >iint, 
even after three months. After removim* liandri^wski’s base, the 
unaltered ;>-phenylenediamine was estimateif as />-hen/,o<iuinouedi- 
chloroimido by precipitation with excess tdcalcium hy[>oclilpnte.solution 


Durand. Uu^uenm and (.'o , Ktii». Pat, 10732/1912 tjnd 110CH2 and Ger Pat 
S97-117 , I9I(), I2U; l'tl7. 117-4 , v ' 

de N»Ry, King, and Odell Kng. Pat. lt^203 o\. 1015; 1917, 7rt. 

Ileidufolika and Ooldjtein, .4r(’4, Pharm , 191^, 904 , 584, J., 1917, l002 
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oxuli''ini; /^-j'lu‘riylori«‘(lianuiii'm ainmi»i»ia<Ml soliilioii witli putav<nitu 
ferncvanK-U* tho *fort‘L'"jn'i nxidatjon {‘loduct can W«‘ clitaincd aliiu'j'l 
quantJtativlv • * 

lV)taH.siiini jH‘r'iil(>hatt‘ in <M.!d niMitral "olnyon oxnlisos aniline to 
aniline Mack a^d o-t‘*iuHiin<; to (»-t<»lui(lin«' hi.o'k Ai'ctanilulc and 
bcnzanihdc, wIh’I^ h*‘att'd with cioimii rati*! .ic(M'i'Us ]icr-'ul[ihatf, 
vield /<'lKn7.<**uin"i)«‘. tin- ac\l iToiij' l"Mn': ^1" rate! in the form of the 

corre^pondihL' a< id 

• . • 

Im'AMixk am* A/ink I>\ i > 

I he introdni'iimi of .ii'\ 1 '^roup^ into iinianune^ of t he t \ pe of tolyh'iie 
him* iiu r<MM S liinr fa''tne-> to waJhiiiL.' Jmt not to a< nN or to li^ht ■* 
Til'* hydrochloride of an *in<{arnine of tin* txpe i-^ produced hji^ ooti- 
d'-n^uiL: l-;)-nit ro^)- l-l-ac-t \ lannn'Miiph''n \ lainiin* ncit li 2 I -tol vicne- 
4I1 I’l'-ne 


. • N'ii' 

(dij O) XU CM* \- 


I 


NH 


With /ointro'oet hv l-::4-na['hf h \ hunoi'' .iiid 2 1 - tol \ lencili.iinitie an 
ariiic (II) !•- jiriMluc'd 


' i N 

(MI Nil' ' 

• N 

II 


CH:* 

'Nil. 


riiif |)ri.|'ar'Ml l)\ .rnnxtiir*'(if //■[ihcsyl.'ii(‘(Ji;iiiiin(‘ 

•will diiihcii) l-m-|Tlicn\leni di.iniiric, r- coiivi'rtcd into thi^ dye, jilicnyl- 
(T/)')'>afr.inmc. Ill nr Ill.i, liy •■liiniri.itiii'.' itH ainino-yrmiii throunli 
the ai'i.'iicy of the di.izo-rcotliiiii 


.N 


N 


(Ml-. N ^ „r (',11 

A N 

H NO, (Ml. 

Ill- 

f'atta aiul Srii, ./, Si,r IIM 

Kelimiaiiii. fti./-, l‘H 7^ 60, Sol. ./, ll>17 


Nll- 

N 

A 

• ('.,11, NO, 

no 

, 39, TIT . ./ , I'.IIT, 507 
«:(<) 
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• Azo-Dyes. 

Kesenrch jij ch^-mi.stry m still laru«‘ly concenfratcd on the pro¬ 

duction of nw and improved azoMyes. • 

An added stiimilus ip the production of azo-dyes capable of forniinii 
lakes witii nn-talJie mordants is atforde^ by modern yews on ^e'^ldual 
affinity and cootrdiiiatcif compounds to whicli refe^^nce was made last 
year.” * 


o-fHh’idroxyazo Dijr.^ nrui Ihar A^daUic DcTtvaltves. 

Azo-dyes containuiii two iiydroxyl groups in positions continuous 
to the azO'CompIex ha\e the prientation re(]uired for the produetion of 
co-ordinated nu tallic salt.s' in which the rTietalljc atom replaces the 
hydrogen <»f om- I wlroxyl tbrounli the a^eney of its principal 

valency, while its residual affinity lea#!s to co-ordination wil^i the 
nelL'Iibourinn hydroxyl croup, and the .scttinc up of a cyclic C4)inplcx 
in which the nietallii' atom and tin* azo-^'roiip ar<‘ both involved. 

in addition to the co[)per ami chronmm lakes alieady d*‘scribed in 
last year’s n'pt^rt, the r.uiec of m“tuls fias b(M*n increased hy the in- 
clu.sion of niekei, col)all, iron, aluminium, vanadium, and uranif*m. 
Tlie tints produc'd on dyemu'''with the salts of these metals from an 
acid batli dilTer from the sliades obtaim-d from the free azo-acids. 
The.s(‘ tints can also lx* devclop(‘d by j»rocesses ap[iiicj/ble for chrome 
mordanted dyc'* ’^ 

The chromium lakes’* of sulphonated dihydrox\ azo-dc's are obtained 
by heatine these azo-derivatives with a .solution'of alkali chronuic. 
The chromiuia compound of •l-.sul[>h«>-l-h\dr()\yimplitl)aleneazo-/f- 
na|‘htliol (I) gives fast bright blue shades on woo! ami ‘^ilk. The aro- 
dorivativc. (II) of chromotropic acid gives similar tints, o-llydroxyazo- 
dcrivatives^f l-acyl-3-melliyj'pyruzoIones and eiesotic aeid furnish 
chromium salts giving red and oiange shades rospet tivel>. 



...N,- 

Oil HO| 
SO.dl 

1 


OH 


HO OH 


Cl 


.WaHi 


soai 


n 


^ JnH }ie^> , 1, lUlU, So. *. 

^ Eng. r^t um'i. lUUKi/UnS ; J , 1*K7, ts. « 

'* Engn Straub, ami Or^jb, Soc Chrni Ind Barle. OJ. Put 1221840; J., 1917,642. 
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chromic Falls show their co-orcfliiated eliaracter hy their 
stability in the |>rtM'noe of strong alkali^. Azo-eOjiij^mniJs liavin^ 
re<iiii'<ite constitution are obtained In- conphrii! witli 2 molecules of 
6-ammo-a'nai)hiiio|-3'SuIitliomc acid (.T aod) or^a ib-rivativo, or with 
one molecule of tin's au-id or a <hTivativ<‘ an<l one niolocule of any other 
couphni: int<*rmetti«|t'), th'* followiiiir diamines ^ 

• 

•nH • NH,- 

• (ly • *()i: 

Ntl X * Nil- 

(tjl • f)ll 

9 

[n*the iatt'-r formula X'* h one of On* followin;.'* Iiivalent }:ruu])s, 
CH'. CO. or Nil CO Nil.'* • 

• ^ 

The resulfirii! lives ha\,‘, m additim. • lo iliejr mord.int-formin;' 

caj'acity, the pr-ijH-rfy of dvein^t directly on cotton 

Mordant azo dy«‘S, »Mj»aKle of Ix-mL' aft«Tehromed .md of j'ivin^r 
soluble in ■tallic compound^ with copper and other metals, arc obtained 
by i)»uplin.' .kU o livrlrowdiazo-eornpound or a iliazoinurii carboxylate 
With the comlmsation prodin t of a 'hlAdne phenol (resorcinol or a 
dih\droxvn.ij'hthal'-ne) ami an alkvl />4. to-earbowlate, su< h as etlivl 
ac<‘loaceUte or lylivl oxaloacctat'* 

'Hie folhiwin;; dyes are d»-riv«(l resp--< tivaly from tlw; methylcou- 
marinyl derivatives ’ of resorcinol and 2.7-dili_\ droxynaphthalenc 
respe^^tively. 




(■{Clla) C!I 
0 -CO 

s/' 


Palatine chtomi black CB has been the subject of a systematic 

Soc. Chera Ind. B»le, En^f. Tat H)2-i8I; J., 1017, 210. 

Pat. 102881. 1(J3^1916 ; J, f917, 210. 

Boc Chem. Ind. Baele, fng. At. 110060; J, 1917, I'*-* 
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ri.'aearcli by I. Tomioka, wlio,_ after preparmi.' l-amino-2-naphthol- 
4-sulpli(mio afi(l«by several methods, has diazotishd it with sodium 
nitrite, zinc* ohlonde, and subseipient adifetion of acetic acid. The 
diazo-oxide was theii,coii[iled with /J-naphthol: ' 

, J*'’ * OJJ -4* 

so.ll -Ni— 

' t 


Tliis p'.M'iirch IS of intm'Nl a/illii-slrann,: tin- priutical (Jii^iculties of 
(iuizotjsiiuf (‘.isily oxi(li>.iI>V o-.if|Ji}H)na|)}ithoIs, and (d Cduplinsi tin- 
resiijtini; inUTnal diazo-oxulr with /i-naplifhol.’* 

I'Ik' diazo-oxifli' from tin* irKlii^trially important 2 -aiiiinophoni 4 l- 
4-sul[ihonic acid is a very sohitilc sul»sj,uicc liiviiiLt an inten.sely^cllow 
solnlioii it IS rarely libetated from tins solution when utilised in 
forming'; olirorncd black dyis Its isolation in a state of purity i.s 
facilitated bv tlie ust‘ of purified Injuid rtitnm.s anhydride added to 
a (M)!(I concentrated solution of 2-aminoplieno!-l-suiphoruc acid con¬ 
taining some of this acid in .suspi'iisnm 'I’his metliod ol diazotisfttion 
i.s ji()phcable to the i.solatnm of other orthodiazo-oxides soluble m 
water.” 

A stud^v of I b-dihydroxynaphthulene has h'd to .‘he discovery of 
aevoral intei\‘stin;i pro[>erties reeardiiie this indu.>trially im[>or'tant 
naphthalene derivative. r>-Methoxy a-naphthoI, formed by jeirtial 
methylation with dimet hv 1 sulphate and alkali, en es an ortho-isoniiroso 
derivative, fi-metho.xy-l.2-na|-htfia<iuinoneoxime ; it al'^o yields mono- 
ami dis-azo dyes, the diazo-erouifs pa^siiiLt successneiy into positions 
i and 2."* 

This iiwiiiiitieatMin** of I .fiAliliydroxynaphthalene has thrown likdit 
on th e con stitution of the important chromed azo ^ye. diamond black 
1*!V. The dihydroxy-derivative contivn.s two reactive positions, 2 and 4. 
It only forms a mononitro.Mi-compound in whicli the mtroso-group 
enters position 2. Diazonium salts \ield only monoazo-dorivatives, 
in which the azo-erou{i becomes attached at position 4. This onentatioD 
is confirmed by reducinit the nitroso- and az^)-denvatives, which aive 
rise re:f()cctively to 2-amino' and 4-amino-i .5-dihydroxynaphthalene. 

J rn,l. Toi(/o. llti:. 29, 577; 1017, 

an<i Toniluis, Chtm. S<m Tram, 11117^ 111, -V^7 ' 

i> Fiscli-T and H immerseliiett, ./ pp fAfi»S);>i7, [u], 0 s, 17. 

** cute Ki<< tier and Baur, J pr Chrm , ltH7, [HJ, 95, 261 
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The (»-(liazo-o.\ule> hrliaNe (liJfer«'ntl\ to the diazoniuin ^alt^. and oji 
coupling with 1 .*)*dih\dnixynaplillialfne furm.''h <>rtRi)-azo*derivati\<'s 
with til'* azo-uroiip in p>sition 2 |)iazotiM‘d n-ainin(5j)henol and 
1.5-dih\ drox\ naphthalen'* L!ive dn>xvlK*nz'*iw2-azo-1 5-dih\ droxy- 
najdithaleii'* Tl^s azn-cnmjMAiind ainl diamond I'l.iek P \ both 
furnish 2-;immo-l fj-'dih_\ dro.w n.iphthalme Hmee diamond I'laek 
IhV. is th«* fhrornic I^k** of 1 o dili\dro\vna{iiirhah'iie-2-azo-2'*f'henol- 
r/-suli>:ionii; aoid 

• • # 

(Ui m» 

• _ 



N ,\- 


suits (d hvdrow.iZu d)r^ to-ordinated cliaraetew 

similar to tin* '•"rresiMtiidini: < hf'imi'- dimp'Mmds, and increasing' attt‘n- 
tion is now luitiit paid to lln- aj'pliealion <>f Mieh*’c')j>per derivatives 
iri d\ein’j The prodm lioii of ilM'-e eomjiound^ i?. not ri-stricfed U) 
homyey. ln mlernii-'lial's \n iiit.T' stinL! M-nes of stuhle ropper salts 
has l)i'i*n produced from afotmilic diazo-«.\i(h-s an'l lieterocN clie com- 
pounds containin': the rc.ictiv L'roU[» Cl,!: (d • Tin* following types 
of li'‘t'’roc\( In- intrrine ii.itc■> have hem utili" d *- 


. (J() 

/ \ / 

r til: 

dik'*to}iydro- 

Midenc 



CO 



per inapt hind.ni<]ione 


; Oil, 

3-oxy*lthio- 

na^hthene 


! f'H, 

N'o/ 

keto'Umarain* 



' (ndoxyl 


The co[)per salt of a l!ydroxya 2 o-d''nvalive of oxvthionajihtliene in 
obtained by couplin}' this cyclic ketone with 1-diazo-2-oxy'naphthalene- 
4-8ulplionic acid, 

. ^ t ^ J 

'* Wuth and .Iaeerspa<'lier, Si^Chegi Ind B.wlc, D 8. F»l. lJ33i33, En^ Pal 
12249, 1916; J . 1916, 922 
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B1POBT8 O? TBE PROO»*SS OF APUJID CHEMISTRY. 



c N, - < , >S 03 H 


/ 

0 Cuj -nq , 

and treating the azo*iye successively with cbfper sul|)hate and 
sodium carbonate. W^iercas the azo-dye ijself gives only red 
shades on woo), tlie copper salt gives violet blue shades from 
an acid bath, fast to wasliinv, alkhli^ or ligiit. The co-ordinated 
copper dye (ac.id salt) probably lias the foregoing constitution. The 
copper in these compounds is not precipitated by caustic soda or 
ammonia. * ^ 


Ai i-Dyes of Ute Trtphvni/hryihanc Senes. 

An int'enious coinbinatnui of the aA) and triplienylmethane*series 
of dyes has bc'en brought afMUit.by diazoti.sing the leuco-denvativc of 
amino-patent biue^and coupling (li<- diazoniuin salt with/:^-naplitliol, 
l-plienyl-3*in<‘thyl-rj-pyrazolone, or acetoaVetanilide, or other inter¬ 
mediates giving o-dihydroxy-azo-dye.s. Tlie jjrodiiclH dye wool in 
greonisli shades, and furni''h vaiualile ehromie and cujinc salts, tlie 
funner giving fast green dy<ungs, wherea.s the latter produce blue shades 
with the /f-naphthol compounU (1) and greens with the /^-diketo-deriva- 
tivos (11) Hn the fibre these co-ordinated salts are Very fast to light 
and washing.* The co])per ooiujHuiiuls can be iv'h^ted and used in wool 
dyeing. 



‘.V N 

:oii \ 


cii-< 


)SO,ll , 


S(),H 


.OH 



0 H 3 

,C-=N. 


N -- N-C- 
ZOH , 
-1 CH-<^^SOeH 


OH 


SOjH 


Theaf triphenylniethsne-aiO-Syes comoyihto the category hi o-di- 
hydroxy-aio-colouring matters, and al such give rise to stable metaliio 



COLOURINlJ XATTEB^ AND l)V«S. 


1(1^ 


htkp dycinjj in distinctu'e siuidt‘s. Tho •ri*(jiiiri“d confpjnrHlion is 
firrived at by tWD di-stinct inothods, lu fidditmn to thoJurc'_'<'iiii: j'roci'ss 
from diazotisfd o-aiuinobydroxytri|»ht«i\lnn‘l!i;uu‘ d«Tivatiu>/* 

‘rin’sf aiU’rn;4ivt* ux^‘thod^ art*; (I) tin* itnipliiiLr of an uruniatu' 
o-diazo-oxidi* witli a hydrox)triarvlnictliain*. dcTuod from a rt’uclivo 
piifiud. and a ydroli' nftitniniiii' seiond^ry or tortiarv anuno- 

;;ri)U]>> or liy<lr(»s_vl aiul c.irboxv I groups ; ('2) tlir ar.o-cori)|M)UDd from 
ail o-diazo-oxide and* a [iIk'hoI is cond'‘n'.cfi witli a diarvllndrolo 
CoBUiinin;; m condary or t'‘rtia|y aiiyno-oroups or livdroxyl and 
carboxyl irroups." • 


o-Amtn'ih;/itrnii)iizit-li,/i s n^nl their ('hromtr Lukes 
In lb()2. till' wri(i‘r“ ■•ho\^i‘d that wi dianuin's (1| ^nbslituti'd in the 
ri'actmo po-'itioiis X and \ ^tili rotaini-d tin' proportf of coupTin;^ 
with iliazonuim salt^ liNjf.'l ty l'ho ri^r to azo-doruativos of the 
jii'iU'ral* ty[K' 11 : . 


V ■ V 


X ' Nil 
Ml. 


X Nl'ii 


Nil. 


N.H 


I 


II 


rh'.-f azo-di'riv,itiv..s I’ontaininj tin'* azo-aron|i ortho to both 
ainino-radu'.ds '.'.tve yellower iIm iiios than those in whieh the azo- 
coinplex H in orlho-p.u.i;position with respei t to the amitio-eioiips 
Thi.s possibility of obtaining an azo-eoiiplii|o from a m-diarnine 
substituted in the ortho-|iara-position.s X and h' has been utilised 
in the production of .i kliahj dye (111), eivini; witli (hronii' niordants 
yellowersh.idestfi.in niet.iehrome.brown I! ** 'I'lie bilterdve (diazotised 
|)icratnie aeid on m-tolylenedi inline) is eou|iled with the di.izo-rlerlvn- 
tive of ;)-aminobenzeneazosalii \In .lud.' The resulliii'.' 'tkisize dye 
(fH) probably has CfJfHtitllt l<Hl . 


011^ '"'h M ■ " 

coll 


• Ml.CH 
N 


Ml 


r/.Ni 


III 


. No, 

./ / 
' . / 

on NO.. 


Kuncke soil Ja^erspai'lier See, CImni Imi. Ujisle, C S Ps's IZ371'lt, IZ371'.):) 
7,1017,1003 

^ Soc. Chem. Inti. Haste, ling Pat. 104743 , J , 1917, oisj 
* Cheni^ Hoc. Trama 1003, 8l,ttW i a 

" E. F. Ehrhanlt unil 11. W. HBrhsni. Bng Pat Ilt«lll3, J , 1017, lOW 
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RUPORTS OP THE PROGRESS OP AFPUXD CHEMISTRE. 


( Azo-Pigments. 

Closely connejdeii witli tlje ^fubject of mordanted h\droxy-azo-(iye8 
is tlie |irobl<'ni of produeinj.' iico-iiiL'tiients of suitable brilliancy and 
durability, tferl.iin of the most successful azo-|iiamei,ts have chemical 
Constitutions Miai-'csfina the jirobability of co-ordination comfile.xes. 
Litbol red (I) contair^s il.s hydrowl a'nd sulpliu>i((:*erou|is eainlitiuous 
to the azo-cliiomo[)hor, A iiictallic atom would rc|il;»ce the livdrof.'en 
atom of the more .icidic sul|)honie aroup, aiufthen co-oidiiiate with 
the adjacent livdrox_\l-erou|) Jo forjn a cyclic metallic complex. ■ 


SO,H....lit) 
I 


NO/ 


^SO.Il.H0\ 

> —N.-< 




II 


A Hiniilar arraimciueiit of substituents is notice,ible in the pienient 
lake red I’ (II). and in the pienient scarletI! (Ill), where the carlioxyl 
(iroiip becomes involved in the co-ordination complex." ^ 

'COdl-llO^ 


An L’ron[) tif azo-piLfmi'iits ba^t ti tm tla- cmi'ioyniojit 

of l-,iiiiinoaiitlira(jUin'H*i<‘. Tlii'< b;Ho diazutiscd and coupled With 
ethyl .iccto.u'ct.ilo ID flic jircM'iut' or al)M*nct‘ of -substrata (co-[>rocij)i' 
latcd ct^ii^)VmndN\ riM* to a yellow |>ih!iDi*iil ^(I) "Uitabh' for lake 

frtrn^.iiAxn m'^oliiblc ID watc!', o?l, or alcolioj. aiid vtTv fa.'st to licdit/* 


CO ('()• •• no c cHh 


/ \_NX_t'-cocC,dr, 

\_/ 

I 

0 B.uiiliKh. Z. Cherry 1917, 30, 13^ ; J, 1017, 705 ' 

ASF, Oer. Prtt^. 2y50L'5, 2971^5^296^1/1911; J., 1917, 78, 592, 639 




<' 0 L 01 RIS<J MATTERS ARD I)YBS. 


Ill 


T!i •• v'Osojitial ^'roups in thoso arc the c;irbox\i ami hy«lr«>xyl 

raJii Ml.s tn proximity to tlte azo-i'lir«uuojili(ir. The carbotlioxyl t.'rou{i 
0!).‘ (’.'If . may be r»‘j»bieeil by wIk'D' ]\ n an aromatie 

nu»,i'‘u- , * 

Brjijlit ro<I .a2o-pit:ineii(< ( 11 ) ato by eouplim; antiira* 

•jmnone-!-(Iiazunj^im elilornie ^ilh >^-lniizoy!.inniin-/)-iiapli(iui| or its 
deriv,i!i\es "ubjiitut«‘»l in tli*’ bmzoU L'roup. \f)th t>r without Turkey 
r«‘<l Oil and in the pre^uiee o; abseiiee of '‘li'-lifit.i The.se red pji»men(s 

ar>- in^olubh* in oil or watt-r ar.- n-U atTret«'d bv aleohol or ealeiuin 

* - ♦ ■ 

fi\droxide, and are rmi irkabl* f.i't to li-jht 


(’() ('O HO 

(’ ll- Nil 
II 

• 

Tin- b-'ti/.)\lariiino-i.'roup (’Ol.C'ONl^ nuv be alkylated to 
('•II- ('•> \(('ll,,), jiMiie no* to 'inijlar r**d piL'tiieiUs In tlic 

l.iltor ca-s'' til*- •sidpliomc .o {III) "I •dkv l-a-naphl h} lam men are m-ed 
as inleniK diate I oinpoiind', bun:? ^onw-ft'd by.eausti^ fuMoii into 


n iphthol d«Ti\ .kti\ es* (lA ), 

, .ind tlii'f |>ro«]u( 

ts benzo)laled in the 

alkvlamino L'roiip (\ ) 


• 




Nil Aik 

* . Ml All. 

NAIk 




suai / ' -- 

^ ^ • 

s X ' ^ / 


III 

iv‘ 

« 

V ■ 

A 

for If oo^. 



I he mdu-^irially imjiortant y-or G-aeid (2'ainino-<'^-h\druXVijapht])a- 
lene-G-siilphonie :uid) is^utilisrd in the pioduetion of red azo-d\e.s bv 
' uupliiii-i in acnl ftolutioii with dia/oti^fd iii_\late<| frt-jdien^lened/Tinune- 
bulphome aeid-s, the free azo-'iilplionie ueid havinu: the foliowiiij' 
formula: '■* 


Beriidoit iihI Sj-ntbftic yietits^C'o , V S Pat IZOlG-i-l ; ./ , 191H, 12J4. 
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REP0BT3 or THE FBOOfESS 0? APPLIED CHEHI3TRT. 


SOiH XH; 
-N' ^ * 


Cll, CO nT) 


H()( / 
^'"sojl 


, • t 

Acyl.itcd diTivativp.s id /j-iilii‘nylcn(‘diamiiii’ li.ivi' Ixvii employed ill 


a simil.ir miiiiiier, tlie fWlowiiii! product mill r-iiiiplithol-t-^ulplionic 
acid (N’.W.) I’lviiio on woo! briadit scarlet red -liades, fast to fullini.': ?" 


CJl, 



(VH.i.CO 


Cll,, 


OH 

"'\/\ 

I I 

X /'\ / 

S(),h" 


In addition to its ern|iloymeiit.as a component (d direct cotton dyes, 
J acid (■2-ainmO'.\-liydro’<ynaplitlmlene-7-.sul])lionic acid) has been 
utilised in [irodiieiiii' wool dyes amenabtc to after-cliromiiio. The 
aiutable continuity of liydroxyl-,nroup.s is wcured by coupling J acid 
in alkaline solution with an o-diazo-oxide. The resiiltinno-dihydroxyazo- 
derivative is then diazoti.sed and coupled with etliylbenzylaniline-4- 
siilplionic acid or a homolonue. The free sulpbonic acid of the final 
disazo-dye has the followlni; constitution :—•' * 


NO.. 


HSO 

)N-. ^ 


'N'(Cdl,),CH,/ 


>.SO,H 


OH 


\. ' 

OH 


In thiA eouplinn. otli.'r o-liazo-oxides m.iy replace the one from 2- 
aminn,4-i»l*siphenol. 

WoflLdj'es ranging from yellouPi.sli orange to bluisfi red aie produced 
bv coupling the bisdiazoiuum salts ut 3 3'-diaminodi|ihenvlmethane 
and its homologues wi.th 2^ molecular proportions of uitermediate azo- 
component, id which one inoleeule is a naphtholsulphome aeid. 

3.3'-l)iamino-l.4'-dimethyldiplu'nylmethane is bisdiazoti-sed, and 
coupled successively with 1 -(t'-.sulpho-)-phen*l-3-metliy!-5-pyraz(ilone 
(in aiiueous sodium acetate) and a-naphthol-4-suliihonic acid (in 
aiiueous sodium carbonate)- The disazo-dyc 


H^iptoiann and Synthetic Patent, Co, US. Pi^t. 11^890; «/., 1916, ri51. 
Schoner, Akt.-Oes. f. *4nilmfabr., U.S ; J, 1917, 364. 
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"'NU,h,SO:,H 


'SO.Il* 


fJlvi'H IuUa oil Wool, f,L>( liuhl aiul wa^llili".” 

• * 

Ih i't'iftptd Az(r(\d<nil^. 

% 

1 ipji-idciahlf atip’iition is siill licM'ioii to tlfl* |tro(liU'tion of 

colour (40 till' lilui* liy (In- foriiffitioii of iiisololili* iizo-piyinoiifs. 

flic .if\l.iimi|i‘s of (lro\y-.'i-na|iIitJioii‘ acul arc greatly in riMjUOHt 
H.s siiilalilc coii|i|iny a"cnls. 'I'licv arc proiliiccd Jiy llic following 
methods: 

(y \ imsturi* of 2 -h\dio\y-.'i-iia[>hthoic acid and cxcckh of 
.Momatic aiiinc- is trcatcil m itli, |'lios|i|ioiua pcntacldoiidc. 
Ilic ai 111 cliloiidi' liis| formed leads with the aromatic amine 
to furnish the eorre.spoiidiiig ae\laniide in (juantitativo 
yield," 'Ihe anilide and ,/i-loluidide are obtained by em- 
piouny till' ei#rrn<-pioidiiig bioes in this condoiisatlon. 

(2) .In tt-.n \lated 2-hydro.\\-.‘j-najihthole acid ia*lieat('d until an 
anhydro-di'matne is piodiieed. 'I'liis intermediatiiconipound 
out reatinent wit li aianionia or an amine yields the corresjiond- 
ing amide." • ’ 

I he lelrahydio-aaiaplithalnie of 2 -h\iLroxy-d-najilithoic acid gives 
riae to led azo-jngmijnf.s," ' 


('ll. 




i'lN' C 
Cl I, 


'Cl!, 11(1 
N N« 


. CM, 

N; ' :N(1i . 


Ull 




CO NIICndlii 


Ander»ert»nd Seliobel, .S<ic t'liein Ind Ha*lc, I'.S I’at. 1^3.1712: J, 1917 
002 . . 

” M, b. »nd B , Qer. P.t. 29t7flJ»^ J., 1917, 2*6. 

“ M. L. and II, Oer. Pat. 29618* 7 , 4917, 28(1 
“ latland Synthetis PatenU Co., .0.8, Pat. 1215309; J , 1917, 382. 
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gKPOBTS or TBS FBOORSS3 OF APPUSD CBEMISTBT. 


Aq i!jt«n‘Stin" development m the art of produc^ing insoluble azo- 
colours on the fil>re arises from tjie discovory that certain of the inter- 
mediates rmjiloyed in coujiling with diazonibm salts hj^vc considerable 
adinity for flo- textile tihp'S. 

Amoii'^ these mordanting intermediates are acyl derivatives 
produced liy eomleiising 2-liydroxy-3*naplithoi(' halides yr their 0-acetyl 
<l'*ri\atives with 2-amiuo r>-naphthol-7-.sulphonif acid (J acid). The 
product. 2'-hydr()xy-3'-naphthoyl-2-anuno-r)-naphthol-7-sulphonic acjd, 
which i/ivea in alkaline solution the typical yellow colour of tlie alkali 
salt of ;in arvlamino d<‘rivative of 2-li\(lro\y-3-naj)htlioifc’ acid, is 
aUsorlied \iy cott(ni from (ilkaliny '^oliiljons and hy silk from dilute 
acetic acid solutions. It. comlmie-^ on the* fibre with 2 molecular pro¬ 
portions of diazo'mim salts, and tii this way useful d\eings fast to wash¬ 
ing are obtiiued.** • 

.\n important i/roup of developed dyes givine fast black shades on 
cotton and linen is obtained by making use of y/-amino-azo-compounds 
having tlie geiu'ral fotmula Nllj U N, K \ (Aik).-. 'I'liese compounds 
an* oblainecl by euupling with tertiaiy amines, 11 N. (Alk)j, either (I) 
intro .iionia(i<i amines, NOj KNII,, or ac\bycdiamim"', MlAc.K NH^. 
Ill the former cas<‘ the ii'ijuiied p-aminu-azo com[K»und ( 1 ) i.s obtained 
by Meldula's method of rialucing the mtro-giou[). In the latter case 
lidtj result (1) is pmduced by leiuoving tlie ai-)! grou[> bv liydrolysis. 

'The >imp! -st e\!UUj»hK)f this group is the d<weloped dye (ll) produced 
bv diazolising 1-dimelliylummo-l'p-anniH'azob( nzenc (1). 

Ml/, N'.N\ ;N{(’Ildj 
\ . s . 

, . 1 


uiid l)V Its iliazo-di'rivalivi' with tin- aiididi' of 2-liydro\y-3- 

.fjiiijIdlioic iK-'id.’’' 


N N—. 


'-N. N< 


■X (CH.d. 


',OJI 

eOMl-C.H,, 

II 


Thi- dvoiiit! mav bo varied by using more complex arylides of thii 
hydroxyiiaphthoic acid, and by starting with the homologues anc 

llripsheim-Klektron, Oer. Pat. 29571*’ ; J , 1917, 5-12. 
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derivatives of tljc fort-fjouif.' aniinoSzo-deriMitiw (I). Tlic lerlnuy 
attune may be dimethyt-m-toluidiiAi', dtiiieth\]-^-iie|i}ttlivlitmiiie or 
their hoiiiiiloi;iies 'I'lie *C(m|il)ni' bases may I'e b nitro-o-tolnidine, 
rt-mtrii-o-aiiisuiine, or umilarly e.mstiliited aeiialed y;-diamiiiea.” 

/siieet I itui'lt 

Direet eotlon salt dyes liaMii- (h, |,ro|.erl\ of de\,'lo|.imr on the 
irijre iiiteiise shades of bl.iol; fm Hiif.sei|uenl lie.iimeiit, with tliaro 
oom|<oui'ds are obtaimal b\ e(iii|i|iiij;A (l.i' bisdiazoniiim salt of d.i'- 
diainiiioazobeii/eiie or Us liomoloene.s with one III..I, ,'iilar |iio|.orlioii 
of e!iromo(i.i|iie a. id (I b-Jiliydr.>'(yjia|ilil*li,ileiie ll disui|iliiiiiie iieid), 
and. one iiioleriilai |,roporlion of m-|ilienvleiiediaiiiiim Tlie*a7.o- 
<!ipm|.oiind in,id,' b) e.niplim; /tout r,,,iiiiliii,' with /eeiesidiiie (;i-iiniino-l- 
imdliovv-l in.'llnlb.'ii/i'iie) leads on mild ij-diielion to ih,' inlermediiitfl 

di « o(u|Hiiini{ (I), • 


0 ( 11 : 

Nil ' ' ^ N ' Nil, 
<di I 
I 


whieh on bi'.,|,,*/,oiis,ition, .,nd ,oii|,line will, ll,,' f,,H'eo,ny inter- 

meili.ili's fiiililsle's Ih,' fyi',a/,,,-dy,' (llj, yiMim Mol, I "hadi's , 


, Oil <•<)( toil. 


Nil/ s,, ^ 

Nil' ('ll, ' " N.iO y 
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Hlaek sli.iib's ar,, d,'velo|,ed bylh,' fiirlli.'r a, li.,n on llii.s salt ,|y,. of 
/MiitrolH nzt-nf-diaz'inniia olilondi^ ** 

rile iiroiliieUon of direet coKon azo dyes from .1 acid is i'M iiii, Idled 
by n senes of letraki.s-azo-derivaliM's in whieh this aminonaylilhol- 
aulyhonie .lenl (in allcaliia' solution) is the |,.'niillimatc eoni|,oii, iit and 
resoreanol the (in,d eom|ioin'nt. As an e,xam|,ie of this y,roii|, Ili,' follow- 
ing dyo may ho f<>rinnl.il<'d : 


* Till* pft^'ntr.intamiiarccJit'/orpnxiiirMn' tlu'K- .icn-luiM-.i on 

the UxtiJc libren. y ^ 

** lUugwitz ami Akt.-Gc*. f. Aniltorabr., US. 1‘ut. lijivlll.j*; ,/, 1 U 17 , un, 

u 2 
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llA ' BEFOBTS or Tat PBOOBESH OF AFPUEB CHEltItITBY. 



Tills (lyc 1111(1 its iiniiKijiues fiirnisli lihic sliiujcs on'cntton, wliich, 
owin},' tn the prcsciiiic nf tlic rosorciiiol cumiilox, arc increased in fastness 
to light and washing hy subso(iflcnt trt'a^nicnt with formald('hydc.'“' 

A group of trisazii-dyes, having the valuable property pf dyeing 
both cotton and wool directly, is obtained by an application of 
ohromotropic acid (I.K-dilfydrox'ynaphlhalenc-3.G-disulpbonio acid). 
This acid is first coupled with diazotised p-nitroainline (or jy-amino- 
phcnylglycine), aiid the nionoazo interniediate is then coupled with 
bisdiazotised benzidine. The second di.sazo interniedmie which still 
contains a diazo-groiip is then, coupled with a-iiaphthol 5-sulphonio 
acid to yield the I,.- is,izo-dye I. This dye gives a blue lint on nnmor- 
danted cotton (.sodium sulphate bath), and brown to black shades 
on wool (acid sodium sulphate bath). A similar die (II) is produced 
by coupling chromolro|iic acpl succe.ssively with dipheiiylbisdiazoliium 
chloride and diazotis(.d picniniic acid, and conilunmg the resulting 
diazo-disazo intermediate with a-naiihlliol-4-sulphonic acid. 
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N.O„1I,-NO.. 
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SO,,IK 
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These ,tit)sazo-dyes when o.i woollen goods are improved by after- 
chroming.*** , . 
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SO.IK 


^SOjlI 
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The marked iiil'.uenee ot the unsatiirated styrvl-group in deepening 
the Colour and increasing the affinity for cotton of the azo-dyes made' 
*- < • 

Akt.-Ge«. f. Anilinf., Eng, Eot. i J.. 1017, 1174. 

StebbiM, U.S. I’»t, 1236283 j 1917, 1043, 
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from mono- nnd di-aminostyrylbonximinniole Iimob is the subject of 
a research by K^'in nnd Jurkowski."'*' These Inisys dinrotised imd 
coupled with /i n.iphthol-3.G-di.'iulphonio acid pive duvet jixo colouring 
nutters dyeiii;.^Cotton in intense reddish violet shades. The azo-dyes 
from the corrcspomliri'; aniinoiihcnvibenziniinazole.s yield only lifilit 
violet or klac shUdji's. * , 

The slyryl aroup is a typical auvochrome Jisplacine the ultra-violet 
fluoD'seence into the visiblt' .spectriiiM. 

• p-l)islyrvlbenzi‘iie, prep.ired .'roin fcrephthalic aldehyde and maj;- 
nesium ben/.U chloride, is a coloured hydrocarhon wilh \erv powerful 
fluore.sciuit properties.* 

\'fli:il ' ’ \'ll f'll. ^ 

* \ . /■ \_^ \ _ 

The l)l(lZ(>-U('(lC^\OU • 

Tfu‘ uliliHutiuii of ;ntiino-fI(‘iiV)it)V4‘H of utitliraqiinioni* iti (ln‘ ]'ro- 
dtK'tioii of .iZo |iiL.‘Mii‘ti(s mKlilional intrrt'.sl To a na'fiil study of 

tlu* diazo-diTivalivos of tlu'M* uunni's 

til .u«itiuitu -iiUsof fin* anthruijuitfono sitics an' romarkahlo on 
account of thfjr ciiiuparafjvc slalnlity* Aiillirafinmone-l duizoniuni 
ohlorido (I) ilissoKos unchanuial in Itoilm^ walor anil crysfalliKOR 
therefrom on th*‘ .ulJition of sodium idilondo solution. The y>*chloro- 
derivrttive of (lu.s diuzuniiim salfis aUo \i‘ry stable. hraijuinone- 
1.4-biHiLiizoiuuni ohlonde (N) e.in also he salted out fioiii its solution 
in 1)4)1110*^ water. .\uilira<(Uinone'2-diazonium salt.s are less stable. 

These properties .su;.'ee.st that the call, .iiivl erouji'i of jTrilliraipiinone 
have a stabili.sine mtluenee on eonljeuous d;;izoniuin ^'roujis, .since tlie 


forcgoim.' stable diazoniiiin salts all eonfain (he diazoniuin ami enrhonyl 
radicals in cIo.se proximity. 

N,c. 

CO 

. /-X/ ‘ 

I 1 

■ • ■ N..('l 
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ir. 



*•» Brr, I91fi„40, 26H1 ; J., 1917, 209, 

Ktuffmaiin, Bfr^ 1917, 60, *15; J., 1917, 70fi. 

A. Schaanchmylt, Bet., 1916. 49, 267H; J., 1917, 2(H> 



Another iieun.T to (Ik iKolntion of the hyi)otheti(*nl yodiazoiiotno* 
benzene (I) Inis liefii re.u lieil hr tlie pioilinition of, its «im[)leat acyl 


derivalive.s (11) 
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III. 


Tlie formyl and ae.etyl derivatives, |)re|iared hi .uldim; lii|iiiil liltloina 
anhydride and ether .sneee.asively■•to an acelniie solution of forniyl- 
■/)-|iht nvleiieilniinme and aeetvl-/i-l>henyleiiedniiniin' re-|.eetively, are 
|iale yellow eoni|ioiinds eiolviiiL' nilroeeii -lowlv at the ordinary 
(in|M'ialme. and passiiie into lll•de^ned le.sinoiis |iiodiiets., The 
henzovi deiivalive, siniilarly |irr|iaied, is stahle under atinosjiheric 
conditions, and ho .'.'.Iso is the henzoyl derivative (III) of /ediazoiniino- 
na))hlha|ene.These diazoiiriides all cou|ile additively to form 
uzo-coiii|)oiiiids with phenols, naphthols, and reactive aioinatic ha.ses, 
such as the iiaphthvlaiiiines and in-phenilenedianiine and it.“ homo 
hlltlles. 

.\ comiiarative study of the diuzo-derivatives of the siilphoiiie aeids 
of the 0-, m-, and p-ammophenols showed that the i. diazosiilphonic 
acid and its salts had the internal o-dia/.o-o\iih' strneliiie (I). 



ti().,ll(Na) 

I -IYoIIow 
' o-dmzo-oxide. 


OH 
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,SO,Na(H) 


II.—Ciiloiirless III.-sYoIlow 
diazoninm siiphonato. p-diazo-oxide. 


T'lie p-diazosnlplioiiic ai-iil is m reality an internal diazoninm 
snl|ihonale (II). When iientralised with alk.dis or h.i.S' s.this .snhstaiico 
jiave yellow salts prohahiv pos.sessine the ;)-diazo-o.\ide conIi“nratioi> 
(HI). Stahle yellow salts were oijtuiiied wifli the bases piperidine, 
dibeu/rs laiiune, anil In ueiiie. 

Tfie niefa-iliazosulphonio acid is also an internal diazoninm 
8nl])honaje (IV), ^ 


Morgmi nn<l Upton, Chfm So(' 'I'rafff ,,10^7» 1^7 ; J , 11)17, 419. 
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SOjH 
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but till" rompouiul ^^'nl\vs no (tis[K'Mnnii \ I' ld all inloriial liiotal 
duizo-oxido, and wIm m troalVd with alkali" or oa'^c^. rspt'nally animoiua- 
it loses half Its d 1 . 1 / 0 -tut roeoy a fid [tas^os ml o a \ olluw a/.o d \ o (\ ). 
Other yivostiL'ator" liave aNo altemytod willituit ''im-ov., to nblam 
the internal m-dia/o-oxnl.'s The non ••\i"(* iu'e of ih< v,> nieta 
cunipoiunN an alternatiTo i|Uftiono)d eonstitnlion for the 

0- vnl yi-<liazo (►\ides (VI and Vli). 
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VII. 


of I)ifcs 

An mL'enioU"* proi of prodin ine tin- "o!ul»h‘ chroinniin salts of 

acidic dyes is .iehn«,ed |i_\ produ'me a 'oinlile >olntion*of a cliiomic 
compound and tlieii tieatme tin-. "ulistaiMe wjtli a inordanL-fornuii^ 
dye. Sodniin chromate is healed with i/lucosi* aolntjon^t DO' C. 
until the ohroniium is reduied to (lie tervalent condition, d’he alkaliue 
solution IS neutralised with a<jd, ainl'treatod with ali/arm bluft 

paste or other similar motd.inl tl\e The re>ultin;f .soluble chroinifl 
salt 13 utilisablc directly in the tt\e hath , co-orjlinated t-hameU^r is 

manifested by its resistance to iho'io tion of a^juooiirt alkaii.s., 

• ^ 

\'at Dvks 

• • * 

Considerable activity is still heme m.ijiifi'ste<I m re.searches on the 
vat dyes These inve.stieations deal either wilh the improvement of 
known dyes, or the discovery of new eoIt>nrm;z maMms anle)^lhIe to 
the vat jirocess. 


Morgan and Tomhna, .Voe. Trans, ]‘»17, 111, IW , J , 1017, HG6. 

Drejfusand lleck.m*AtiJnie and Clicpieal Works, US Tat. J2U8<l89; J., 
1917, 867. 
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EEPOET3 or THE PBOORKSS OP APPLIED CHESfisTEY. 


Tlic .shortai'c th« siipplv of indip'o, wliich cxi^tod from the out- 
broak of war until tin;-lattor pilrt of I'JK'i, has Ktimulati’d in a very 
marki'd duari'o tlin (motivation of tlic indii'o |ilant. fn lintisli India 
tin; total arna undnr indino in I'.lld IT^was 75(1,1(K) ijcioh, linina 11 1",) 
in I'xcess of tin; anreili'n of tin' prncndinn year,'•'I’lie corrnspondin" 
innrrasn in tlm total ynJd of indiuo wa.s ^ In I'Jlo llin iinioiint 

of natural iiidino imported into the liiuted'Kinedoin was 25 157 owts., 
whereas iii 10 months of IttltlMie inijiort was 2.'t,215 cv,ts . the latter 
IS practically cipial to the largest annual amount of synthetic iiidii;o 
imported into the United Kiiiedom duriiie the peiiod lull 15. the 
maximum beini; 28,502 cwtSi. for the year l'J12. This ini'iease in the 
cukit-alioil of the indipo plant is hemp aiToiiipanied by a .systeiuatiO 
and scieiililic infliiiry into the .ipneiiltiiral conditions alfeetiiie the 
epowtli of the [ilant, and the formal loii’of indiean. Not less important 
in the piodinl on of natural iiidipo is the part played by (he haetiui-i 
in the sleepuip \atji. N'uiiieroiis species of liacten.i h.i\e been I'ol.ited 
and I'eO.iin of these species liaie been' ehissilird ,is beiielieial or 
harmful. This investipation laises llie hope (hat an iinpioienieiit in 
tiio formation of natural inilipo may be biouphi alioiit by coniidlline 
the bacterial feimentatioii in the \al.“” 

These important additionsTo the supply of iiatiiial indieo. coupled 
with the extremely favour.ible output of synthetic 'indieo bl, from 
the Kllesiiieo' Port works, should ,sm\i' to m.ak<| the ISiilish Kinpire 
self-contauied as I'eanls this import,ml vat dve. 

The conditions f.ivoiirine the foinialioii of indieo from ini'licaii- 
coiltaiiiine varieties of indieo plants eulliv,iled in Korniosa have been 
studied. The optimum lemper.illire I ir the hvilrolys's of indicaii is 
■ 50" C., iio indipo heine produced at 81) U At (ill 70 the iiulipo 
red coilteni is j'le.i.ter than when sleepnie is earned out at 40’- .50’ U. 

Tlye foreeoiiii; .letivities serve to indicate that the strueeh' between 
nEtural and svnihetic indieo has iioi ended linally in favour of the 
latter. Improvement,s in .the cultivation and |iroducl„ui of the former 
are evidently ip.iite ])racticable. Dn the other hand (he po.ssibility 
of improvine on the existiiif! synth.elie processes is not excluded and 
aeveral researches on the.se hues are now in en'oeress.*® 


A. au'.l O, L Howard, Ilnll So 07, Ai/nc A’e^^ l»4f. Pu$a-, J, 1017, 130} 
D. J^nV. J Indin, 1017, 1?, 1 ; J., 1017, 

‘w ('/. Cone, U.S Tut 1211413; J., 1917^211.’^ 
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f udaKthn ttf' Vut 

« 

Tin* <-liloriiiati#n of mdanthn-no Ifliu* uroatlv mc^oasr.s iho faslnoss 
of tliKs (bli\(lro.i7.jin‘ (lcnvafi\o to and to tin' action of liv|)o- 

cldoritc. linolit'-r >lia<l'‘'' of hiuc arc al^o oKtainaMc bv tliis .siib- 
StltUljoil. 

Tiu! t n- and r^-cIiloro-d 'iV al iviw prcpaictj by I lie action of cldorinc 
III «*.\( at t tli'|)<‘l at uti-s not Ltf«Mtl\ I'Xcerdinu [O (' on Jiulaiit liiciic 
susj>cnd'-d in .in iin*f( or-a.Miic Ii<|tiid are citaia* teijved l)\ tin' forci^oinu 
4'ro|.citi.. 

'I’Ke da Moioindanthieiie •ie'>iiltiri'^ from the action of Milplmr 
clilonde*on ind.intliieiie sn^umded in*an ineit Injind at a ti'inpeiaturc 
below liiti (' Is fa'.ter to Imlit tl,v. llie,bland kiniwn a-i indantlireiic 
blue (}(’|) (dll Idoroindant lneiie), ainl in^ih as fast as indai^lirene 
.bill*' tie (.libronioindaiitliri'iie) Tlie m-w prodiut is also siiitabb* 
foi tlje maniifa- tiife of babt |.miii' nts "> 

Leilc<» iridaiilhrene ].ieei|M!aI'd b\ a(*idif\in;^ an in<lantlirene Vat 
i-' oxidised, \ i.-ldiiiL' indantlirejie blue m a \ei\ lineK di\ide<l foini, 
suitable for the iiianufaclHre of ju^in. iiis "* * 

Sul|iliur d \ ' of t he \ at '-eries aie [i(odiie< d bv he it me ant liraijiiinoiic 
oi • I nt h I a iml with alkali t hiosol |ihal i". I he luodinl.-. are insolubb' 
in walei, oi a-jiii oils alkalis or alkali sril|.hide. When ieduce<l in an 
alk.dine \a1 ih- 'C thionated lOodii. Is ■. n hl soluble leUco di'lixafives, 
<l\eme Cotton j^n oli\r to olive brown shades fa^l to chloiim* 


/it ii'ji/illi/t. 


.Vnrw s\ nthesis'*'of benzanihroiiodrrivalivi's lios be.-n ai eoni|ilislicd. 
the startiiiL' l-otut beinu' 1 -|>l"‘'i\In.'l-)it h'd.•lie 2 ;{-di. arbdxv be ni-id (I) 
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"" M , L and It , (Icr I’at 2<,li;8ll , ./ , I'.HT, 5111 

riifin Kalir (Incdi.'iiii.Kli-klrcin, dor I’al J , l'M7, 5;i| 

M . L and It, Oer Pal ^DdHttHi ./ , 1<,II7, 78 
"" R. \Vo<lokind and C.il, (Icr. Pal. 21)71 WiI, rf (lor Pat I.".>ll2ii7 , ./ , I'll7,,li.')ll, 
and Kng Pat. llld-'tS/IlMlt*. , . 

8.duiar».diniidl, Her, 1!)^, 60^2114; J., 11117, 5ftl 
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BIPOETS 0» THX PEOOBBSS OF AKFUTO CBIMISTRT. 


This acid yields bcnzantfcronecarboxylic acid (II) on treatment with 
concentrated sulp^iurio acid, or an wanning its benzene solution with 
phosphorim pentacliluride, the p'siiliie, alter removing the solvent, 
beinv' tieatcil with aluniiniuni chloride, * 

iloth tliese acids on conden-sation witli benzene and uliimmiiim 
chloride eive rise to benzoylbenzalithrone, ^ M^nobroinophenyl- 
na|ihthalene-2 .‘i-die,arhoxy!ic acid condenses m a siinjiir manner to 
yield broinobenzoylbenzanthrone. In pie|iftring <-phen)lnaphthalene- 
2'.3-dicaihoxvlic acid by alkali fu.sion of allochrysoketonecarboxylio 
acid (111):-' ‘ ‘ • 



III. 


it was found that a small amount of bluish violet vat dye was produced, 
which IS probably dibenznnthrone (IV). • 



il 


()■ 

„iv 

r 

An oxidation product of this complex dibeuzanthrone (IV) is heated 
with p-toluidine ami boric acid. The product yields \ blue hydro- 
sulphite vat, from which cotton is dyed in olive-green shades of great 
fastness to soap or chloime.'“ ^ 

The base is employed only as a condensing medium, but other organic 
liquids of high boiling point may be used, such ns nitrobenzene, najihtha- 
lenc, or cresol. 

>“ Isler «ml B A S F., U S. Pat 120776a; J[; 191?. 181 i '/• V.3. Pat. 1098427. 



OOMCBIKO MAITKRS AHD DXK& 
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^ienzthjuinonf V<i< Co^oiiis, 

• 

The commereinlly iin|M)rti>tit va(. dyea liaviiifr a qyinonoid atniotnro 
havi- ^‘iiemliy so far been derivative* of anllira(Hiiiione. A sienilicant 
extension of this Kronp ofdyes to derivatives of the simplest aromatic 
qiiinone, namely, p hennnuimone, has recently hi-en made known. 

The pnra-qmnfinjj. when hi’ateil in a siiilahle oreaiiie .solvent, with 
arylaininoae.etii; acids, eive risi- to aeylamiiio-deriv.tlives of these 
qiiinone.s. which hav^ the pnqiertv of rediiemy to soinhie leiieo-deriva- 
twe.s 111 the hidrosiilphite va^ Tli^sse leiico-csmipoimds have an 
alliiuly for the animal lilin's.*"* 

The cdinpoiiml from phenvh-'lyeine'and pdienrd.pitiione 

cif-co • 

('„ll,N(CTr:)(\ '('N'(CTI,)(Mr, 

cot'll 

is a bfown ery.st.allme powder spaiinely .soluble m the lolalile orjiasio 
solvents, or in aipieous acid.s or alk.diti. In an alkaliiii' hvclrosulphite 
vat it Hives a cohmrie.ss leiico deriv.itiM'. which wii o.vidation yields 
yellow tints on tlmanimal libres Diehloroqiiinoni'or chloraiiil can be 
iitil|sed in the production of these vat ilie.s, the eoloiirle.ss lonco- 
derivatlies of which aKo ei\e vellow tints on wool. 

.Similar products, suitable for vat d}einH"’ are ubiaineil by lieating 
at lstj'- 2 lll 0 with copper powdc r, or some olhei metal (ey., zinc-iron), 
the followiiiH ac'vlamiiio-derivntiveH of haloHenaled bimzoipiinone 

..CCI • CO^ 

(,.M.NHC(' CNHU.IU 

''00 ■ COP/ 

0 

, .00100 

01' ,XII('^ 'dxil-,/ ■'til 

- ^ OO-OOl '- 


Diji's. 

An instructive summary of our present IdiowliKlge of suliihide dyes 
has been coni^iiled by Howe."* 

This groiij) of dyes undoubtedly iiiehides a section containing the 
thiazole nucleus presi^it in priitiuliii and dehydrothio-p-toliiidine. 
The yellow, orange, and brown dyes derived by the aetioii of .sulphur 

lluniolks ami M. L and IJ , U ,S I’at IZolllCll, J., till?, 2il. 

'■t Katie and Co, U S Pal 12<IU2I2; J , lii|7, 211. 

"• J. Soc. Dycn am! Colormta, 11117, 33, !l , J 11117, 208. 
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EEPOETS or THE PSOORESS or APPUEI> CHEMISTRY. 


on C-alkylatcd diamines of*hc licnzone and naphtlialene scries probably 
belon); to this ^ "roup. Tlic <nitroamino-d(‘rivatiycs corresponding 
with these diainim'.s are also iitjlisahh' in this condensation, but the 
pre.sence of alkyl groups in the aromatic n^icleu.s is e.ssential in both 
instances, these side cfiains fuinishing the carbon atom of the hetero¬ 
cyclic thiasole ring."* I’roviding that alkyl groypft are pre.sent, the 
Slllphoiiic or carbo.'cylic acids of the benzene, diphenyl,or naphthalene 
amines (c i/., ethyl-a-naphthvlainiiiesulphonic atid.s) are amenable to 
the sul|)hiir treatment.^ , 

The drain on coal-tar products fm high explosives has led to a seareh 
for intermediates in colour fnaking from vegetable .soui'ces. The 
gums or gum resins prodm^ed from plants of the genus Xunihonliaa, 
when treated with alkali and sidplnir, or with sodium sulphide, yield 
sulphide coloiirinj' matters dyeing in various shades of bronze, bfowp- 
grey, or black.'" Tlie.se investigatioiks arc comparable with tjiose of 
0.'ois.sant and llretoiiniere, who more than 1(1 wars ago subjected a very 
large and heterogeneous group of organic waste products to the alkali 
sulphide fusion frdiu which investigation,.however, only one sul[ihnr 
dye, namely, eachou de laval, was obtained. 

.More deliinte products containing nitfogeii, as well as suipbim are 
(irepared by fusing wiUi alkafi sIirpRftle, the iiitro or nitroso deiiv.dives 
of vacea gum {from'Xuig/iour/iow iiiliorca or V /lastilix) or id (longo 
resin (from //i/meurBu rrrrwosd or • C'oyiui/erir co/ic/^iiia). The azo- 
derivatives (J vaeea gbilii, prejiari'd by coupling the gum wit h diazonium 
or bisdiazomiim .salts m alkaline .solution, can‘al.so be used in the 
.sodium sulphide fusion.'*’ , * , 

The origii1.ll Vidaf .siilphije black was obtained by the fusion with 
sodium polysulphide of /i-pilrophenol or p-afninophenol. The discoverer 
now proilue.es a sulphide black by heating p-ammophenol with sulphur 
'and re.soreinol or m-phenvieneilianiine in a reflux apparatus.'" 

The residues from the manufi^eture of suliihide dyes contain sodium 
tliioi?illpliate, which is decomposed either with warm sulphuric acid, 
or with an ae.id salt, especially soilium hydrogen sulphate. Sulphur is 
precipitated and rebovert^l, and the filtrate contains crude sodium 
.sulphate.'" 

"» Akt -OoB f. Ainbnfiilir. Gor. Put. 2ll.1g.')l i J, 1*'I7, 211. 

'» S', llttjcr mill I’o , tier. Pat. 2>l61lU ; ./ , ltll7, 211. 

'" Miller uiul Irism, Kiig. Put. lllgirut; ,/, HI17, 600 e/. Eng. Pat 1489 of 

1878 . 

'« O. n. Frank, Eng. Put. tOrdlSanit KKlll); g,1«17, 642. 

'?',yiaal, Eng. Put. 1051(12; J , 1U17, 542. , 

'** Akt..Qei. f. Anihnfabr , Oer. Put. 205|^9 ; 1017, 647. 
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This review is prohably even li'ss complete tiinn its foreninncr, 
because of the (lifliciilty of obtaininjr information at to tlie trend of 
colour research in Germant and AnstrTa. The volume of invest ijjations 
jmblisbed on dyes and their accessories iti available Knro|ionn [MTiodiculs 
and patent literj|ture is, lK)« 4 ‘\er, remarkable, consideriiif' the dis¬ 
tractions of the witf. A .strikinf; feature of ♦he year has been the 
marked mcrea.se iii tijj' pateiitiiiy activities of*\iiieiiian d_\e producers. 
It is evident that the.se iiiaiillfaetiirers reeo^iii.se fully the iiii|H>rtance 
of research iii this bniiith of .yiphed chtuiiist ry. 
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liY .1. K. Hiii(;iis, A.C () 1 

r ' 

CluDixsty liiilith ('•■Uuhint' (HkI Chtmxctil Manuldcturni'i Co , /./'/ 

'I’ilK jM ritKl Mtnlcr ri‘\ic.w, may 1 h‘ n*ganl«;<l m ilii'., as in all other 
induHtas one ot transition, eliarai te!’Ne<l hv Uvo ^ovi'ining 
inlluenees; A<la[)(atioii to the tem|ioiary sti ingeih v ot war loinlilions 
ami |)iv paratioii for i|e\elopmeiits ami repim einent> alter tin; war. 
Th(! withdrawal ol labour ami tin’ strict (Io\eriiment <ontrol of all 
Houreos of sii|rj)l\.i li.i\e hi'cii <li'.tiirhiiig iiithiemes, ha\ing both 
tem|>orarv and |)cnn.nient n‘'.idls diUnult to estimate. As regards 
indiistiial resrareh an<l invi'iition tlu' eomlilions ha\c been both 
fltimulal i\(‘and rt'laiding. 'Fjie seaia ily of published res(‘ai» h work 
of luiidameiilal inteiest is rather notkeable, iievirtlu’less a very 
consul el able a< li \ It has been manifested in tin- i elliilo-vc industries, 
particularly in the mmicIi for subsiitutes for materials .md products of 
foreign Ol igin . , 

FlHItl.s 

('i)lloii. .1.11. Haines' has made a close rtmly ot the mimial e(Ui- 
stitiu'uts of eottnii lint with sjieeial refen iice to tin- nlh'gedsophistication 
of certain Imlian cottons by hygroscopic .salts w ith a \ lew to iiicn'asing 
Weight He concludes that .such general allegations are without 
foum^aiion, but points out that kotton cellulose and pectins combine 
with some ot the Constituents ot saliiuj- muIs, either by adsorption or 
chemically, in the, (oprse of growth. Further, genuine cotton fibre may 
contain upwards of \ / of ash constituents, and the presc.ice of highly 
varying «piantities of silica seems to ha\e escapes! attiuition hitlierto. 

K. H. Vakil- lias puhlnhod an important, jiajicr on cotton-seed 
prmluers, di'almg particularly with Indian eottcni. According to 
statistics «piot('d, the recent annual [iroduction of cotton in India 
amounts to 800,0t)0 tons, which is oipiivaleut to m^arly 1,S70,000 tons 
of seeds. 'Idle Imlian seed ilill'ers from the Kgyptian in heing covered 
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«1tha iirio flown or “ fluff " wliifh is n'lnON ablo hy suitnblo “ ilcliiitmg “ 
inuchiniTV, virUii^lg 1-0-1-5 of liiit Cotton-sooi! ^iolinti'r Hliro is 
thoreforo likclv to lM;«‘oni» a \ aIual>U‘1)V-in’(Mlui:t f»f tin' oil srod ortisliing 
intltistry it\ailaM<' iii fairly 'Jiil'staiitial .|Uantitti's as raw nialrrial for 
tho atnl ^rllulo.M' [ilastic unliistru's. At piV'-rnt. llu' Sfcil is 

usually rrU'lio'i wifli tin’ "Huff/’ 1^'it as tlir lafctrr rcaHily ah^orlts the 
oil anff eauso^liratiiu; of the ina^s h\ fenuenyitioii. its n inoval at an 
earl\ sla;:e woiihl iin{irove1he storage <|ua!ities o{ iho •<(•,■<1 ami imrease 
tlie vifM of oil 

One of the nio^l iiouhle'iHiu- nnpuntie' of (oitoii atel linen tihres 
i^ lh.‘ hiulilv reoMant \eL:etal»le Many of (la* irre^tulantH's 

in rheiniial l»e!ia\iour, ,:t<'neially aVrihut***! to the lal an>i uax, are 
<ittt ri more |)injM rl\ to hrVnn^ht for in 1 in* inijiertret n nnoal the 
orii;;nal plot.‘in'., tra. .•' oi u hu h eaii h.- .h-te. (.‘<1 l.\ *■ <‘liloroaniim' ” 

reaMi 4 »ii . \ .-n altf r'ovi laTl i.-.iiinenO w it h lioiliii:,'alKali H S licvine’’ 
l)lamr> tiii 'i’ impni iti.'•- f..r the suits,■,pi,-lu yrilow ol h[. a, lic<l eotfon 
textih ^ ami pr.ip.i'i T to i. nio;.' them h\ <liyestion with .iiltures ol 
suital'le hu'ti I la O li'.lun' 'imilarlv pr«)poses lo^r. at tlie law ;jjoo<is 
with a o 1 su’ntioii ol pall'real in or other proleohin- ami lipolytic 
enir im's ami . I inns to dispriise with the U'lial hoihny out Ireatnient 
u ith alkali • 

Freiheri^ei ' (lis.iissc^ (he detennina'ion of s,,,;,}!,.! • uimkI gum,” 

M hu h IS not a \ er\ apllv elios<-n expression lor the .ouiplex mixture 
of matters eMract' d from raw oi impel fe.tl\ hleaihe.l eotton 1»\ 

tiiatmeiit \^ith o •s,„tmm hulro.vi'le in th.hi for 21 hours. 'This 

(.omjih’X extrai t m \ he .sc'jiarated into tho'e frael i.Tiis h\ the successive 
a'Mition of aleoliol, m-ut rail sat ion l»y h \ <j[iochiori. a.id, aud ai nil Ileal ion 
with hvdro. hloi lo a. id. main constituent' ot tln se three fractions arc 
ivspeetiveU -alkali 'oluhle ‘^Cellulose, ’ whin or wood gum proper, 
and fatty acids, hut the srparatioii' cainiot he regarded as m any way 
sharp and tlie proce.lnre h extreinelv tedious. • 

After Cold ex’tracLiou the cotton i''’i.oiKal with I , sodium hy(*,<*o\i(lc 
for o hours with ex. lusion of aiF ami the addition of a little resin ami 
dextrose, under which conditions tlie ol ,weight of the eelluloH- 
proper does tiot exceed 1 . I'lie above method ma\ he useful u hen 

it is desire 1 to differentiate h .‘tweim suj) ’rln-ially Idea, le-d, imperlc tly 
purilieil cotton aiul i #11011 which has heen ehemnally rnodilied hy 
excej^ivc hleaching * 

The question of the nature of hydrated eeliiilo^ic is one of oxti.me 

^ ./ Ind Chun., I'.ilU, 8, liUfS; ./ . ' ' 0. 

* Kn/. Pat I00,2-'WI»1«; J., lUlti, 1007 

' Z. tnaf.C^gi., 1017, 60, 200; J, 1017,02.1. 
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inten‘Ht as an oxamj)lo of the intiqiate rolatioiih h.awopn llu; chemical 
and physical mo'lilications of thi! colloidal (Mmlition. The hytlration of 
cotton cellulose may he prcwlnced hy many cheiuiral agencies and even hy 
mechanical treatment in jiresenci^ of water, and may l»e descrilted as a 
condition of intermolecular distension, v herehy the irface reactions 
are largely im reased and vhc “ adsorption ” pheiiom’na correspondingly 
dcvelo[)eil. It. Haller'' lias made some imj>ort*nt oh-ver\ations on 
the ultramicroscojiu: structural dill'eiamces he tween ordinary ainl 
mercerised cotton and has established the fact that in the latter the 
miccllic are more widtdy scfiarated than in the original mmihraMC and 
therefore |)enolrahle hy particles of larger dimensions. 

A (‘omniittei; lias heim formed in Manchester to ai t in coiijuiution 
with t'.ie Department of Scicntilic and Industrial Iv ‘^c.iis li, to drtcrnvne 
tile best iinsins for encouraging research and teclini al cdiK.ition in the 
cotton industry.’ 

/’7<m, llniiji, aii'l Jiilr. 'rhere^are few adilition^ to the literature 
relating to the slandaril hast fibres. S. H Higgins, foiltoiing uji Ins 
previous .study of the chemistry ot tl.iv wa\',ni which it was shown 
that the wa\ of linen fabrics could not be advantageously attacked by 
boiling with soila alone, has regarded the presence of this wa\ as tne 
chief xti.'.oH dV/o: of the ti dious preliminary lime boil and “ black sour ” 
and claim.s'' that this treatnunt, with its attendant danger of lime 
stains, mav be a\oi<led by a preUminary extraction of th<' good.s with 
volatile soKei’ls, after winch the .soila boil may be applied ilirect. 
The tlax wav thus obtained is a coinplev mixture from which the true 
hard wav may he separated by suitalile puriliiation. In times like the 
present the wav byproduct pi ?sesscs a very coitsidcrabh' i.ommercial 
value, hut it remains to be seen whether the treatment prop<)',ed is 
technically,and oconomically justified. 

A new process of retting bast fibres by puiv cultures of bacteria, as 
applied to hemp, is described by (^1. Itossi.’" This proce.-s, in which 
spe dlic pectic bacteria, .such as II. eewe.sn, are employed, may mark the 
beginning of a new era in the mdu.strial preparation of hast fibres and 
is worthy of tlie most seriou:.. attention. It is stated lliat the action of 
these bacteria is perfectly spceiHc ami a complete resolution of the 
jieetio binding materials is brought about w ithout the slightest deleterious 
action on the cellulose. Hemp hast tissue is rajfidly resfilved into its 
constituent elements and may he kept for years in contact with the 

• Kolloid Ztxh , UH7, 20, , J . U)I7, 1>23. 

W.l'JI?, 440. , li»U, IK)2. 

* Kn^-. rat J., 

'« Bull. Agnc. tnUU., 1010, 8, lOtiT : V., 1917, 79. 
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liv’inii luoriTia umltT usopii«‘ o>iLhtn>tJ> \Ml>out appnHial»K‘ weakriiing 
of* llio Iiltro Till' ili,- .iil\autai^o of Ik'Iui; an 

a**n«l»L-one aii-1 thi’or::aiii,'in> .n.* 'iippri'-'M*.! }>y aeration 
A farl'trv i' u..rkin^ in Ffaii. t* with rlo- iiio't i nM.iii.i,:;iiii: ainl 

ifu- tjiialKv of til.' Iil'iv i' 'tatcil t.i ii ■ -up: i ii.r lo that [H'o ima‘<{ \>y iho 
ol.l.T im-rlu.iU ..f fi'M U'ttiiii; H'li.-I'cinp i- pnlnaM) -ruldu**! in the 
grocii ^t.Ui* aii'l chr 'fi h''l iii.»i»Tial iiiav Ik* lilm* r<*ltO(l after 

mUI' liiii^'I--mo. >1 lifi*. Mii'ie u'l'*'"'" anil I.'---‘'ii\I'l.-.l llian oi'tliimi'y 
hemp, l.iit a -liuht Inn-liiiiu" pn>..‘" -iilfi..- t" impart tin* ne<e‘'.saiT 
il^yrec .'I lliuii.'-- 

In tin .;a'.‘ "t lla\' plant- i:ro\\ ii for .1 Hioliii*' propo-c'' to eiit 
tli<* iua.l- at matuiit\ aii'l lea\i‘ th.* -talk- -fainliiio until a natural 
r.-! tiii:^ pro. e-s ha- taken pl.iee iin.li-i* the a* ij<>n oi the u eat In-r 

.l/^'••/..(/("/a-^ttwiny to the -.ar.itv of law materials 
. i-at. .1 li\ til.' ua!, tin i.-a-' <1 atleiitnni ha- li.a-ii dii noted towards (ho 
utili'a'‘on of -ul.'ii'ute- f..r -tafnlai.l lihre-, Imt in tin- eounliy in* \ei^v 
-ti ikiny I e-iill - lia\ I- Keen i ea. he.l .lu i^iy t.i (he f;n ( I hat in -o far as 
-•nil 'iili-tuiilr- aie of (ixt-r-ea- onoin tlnv aie^n-t a- dillienll l<» 
obtain a- the oii^^iiial aitnlT- In ileimaiiv, on (he other hand, new 
-iipplie- .'f . .«t t'.ii aii.i jut.' Ii.n e hei'ii - ut otV .i- far a- pO'>iitle .uid it 
ha- N 'ell lie. e-'ai \ to make n-e of (In* Kiiiopean fihr.'s -iieli as flax ainl 
hemp -npplenient. d h\ -in h -uh-tiiiiir- a- .an hi* piodueed hi the 
.onn(i\ In i !.'\n-u .4 th** t.-Mih' •' 1 1 ,-i][utuhnh lia\e lieiui 
empl.»\ ed in 1 h 1 Nl.i-.-ot ■ ■' ref.a - i.. pa jn i \ ai n-. w hn li ha \ e umleryoiio 
an I'imi iiioii' "ha I i.'pun lit. .Old l.i ih.' alteiiipte.i re-ii-i u*!itio|i of (he 
nettle idur )tidii'ir\ * 'l*lie nettle i.-M- In ol lihre^ aleul.aled on (In* 
ill I .‘ 11 ^- trill, ami an o. aani-.it loii . on-i-l ii’i,' ot o\ er 1 L’,n00 jn-r-oiis was 
enyayeil in . .'11.‘.! 11)0 (he -i.'iii-. Iiilh. arlhl'h l.GoOtonsof drv 
-tern- wa- liiu- ohtaiiie.i for^iihn* iiiaiinfa. tui.t ’I’lie steni- niideieo 
I lu'iiinal leltiiiL: |ao,('-> m nhnh (he pi..teiii j- mu lonytik-tted and 
are la ..ki n in the -aiiie maiim i a- fla\ -iPm- In a ren nl Ilulleyn of 
theimpeiial In-tiiiite ' a-ample r,f t ^'tie hhn* from India Inm hei i» 
reported on. 1 he liiire ua- injt \\ell piepared, ha\nif^ only fieeir 
treated h\ me. hannal me.in- 'I he rh yummed hhic miyht iieof interest 
for miMijo uith jnti^and hemp hill .antmt ln^re^fu d(*d a.s a sati-fai torv' 
Mib-litute lor lla'v or ramie fi<<m (he point of \ie\v of sireiiylh and 
spnunn^' «{Uali(ii -. 

Among the minor de\ l•^opmellt- in < .nine, lion \Mlh new t<*\lileWihres 
may he mentiomsl patents relating to (he treatment of pap\Tus 

" I’ai I 2 nj.'n>, 1017. :.’Kh 

■- (hem., 1917, 30, ‘Jo-/. IU17. 1 Cl, 

HhU. ImiK . 1917, 16, 7 . •/ , ]'al7, I' n 1. 

“ <l(r Pal. 201:302 ,*/■, 11110,834. 




Ohier ]»ark,’'’ ainl the brooiv plant As a su]>siitute for jute, 
/'Yrnaa/a/f/.s an<l allieil plant^ of ilic order Miih't'yir viehl lihres of very 
«iinllar a[ip«‘araii<e atnl propertie'-. Several •'ainples of suelt filnes 
hav(^ hei'ii e\aiMiMi-d atjdie finpeiiul Iii'lituie" and f<mnd \sortliv of 
atteiiliotj hut iidetKM* to jute of the (ir^t <|UalUy Anordiny' to 
Vounia^od' Z/d'/M';/? fd.re \ o lds att'T liUa* liinn a u'lli-tlo^e of tine ^taplc 
HUj)erior III ah>orhenl power to oidinar\ ((>ttoh 

Jn the same Ihilletiu oi tin- Imperial In-^titnii‘ a iiuiidn'r <tf other 
lilu'es produeecl m the lliiti'h Kiujure are de-tiilxMl Anioiiit these 
may ht^ iioti'd a lihre tihiained Iroiy . I'''I'/im ^ widely 

<listrihuted in South Afiea and I\nt)\\ii h.ialh This 

fibre is (‘Weptionallv i it h in telluhise and h.i' Ikmii ''Uitye'-ted as a 
suhsiiiute (or Si-a! hemp, out u i> \erv mm h iuferi>«r in leiii^th of 
fitaph; 'I'he -.ime plaiil al-o uelds a veytUahle tlowu tU the kapok 
('lass, known as w lin h m hiittle ami nai'uleiahU interior to 

yenuilie kapok III ri-'lllein e * 

A'u/'e/, --t )w me; to till' war, kapok has ae'|unetl a \astl\ iiii nM-vts! 
interest as a stntlim.t tm lile ',i\ iny appliaiiees at '-ea, am! ‘'.unph's lia\ e 
hi'eii siihmilted to the Impeiia! Iimtilute'fioiii the Smlan and from 
d'o:;tilaml, in whmh latter it'lonv the (nTimms hat! i{e\eiopeil a 
.Miihstaiitial imlimtry. (’ 1*’ (Vo'''.aiid K d Ikwan'' ha\i“ emitrdmti'il 
a \ erv inipiu'tant s(nt!\ on ka)»t>k, tlealiny with its •'petilie t haraeter- 
i.sties and eornmeieial \alnaCion ’The \.ilue ol tlie yetnmie kapok 
tilepemis on its eapat il_\ ot i .'-mt my the pein'lraUon ol ,w ,ii.'r o\ er very 
jiroloiiyetl pHiotU ol immer'ioii This pit)[>ert\ riot dm* to tho 
j)re''(‘iiee of •'peeilir water-r<'pellent (oii'titnent'. ^ 111 . e*the lota! fat, wax, 
ami n'^'in contents ar.* In'lw et'ii the limits of () a -1 The re''i'^tan (‘0 

t(» water Is .'iltiihiit.d'le to mIh' peculiar strm tiire of the Idire in the 
form of a ihm walle<l, re,silieiit tide' (“mlosiny a relati\el\ V('ry larye 
Volume nt air. W’heit tlu'dow n is immer.sed in a li\tlnaarhoii lujuid 
the tnhiilar air is not expelleil and the appanuit .spoeilie yramfy under 
tlu'st' eiuiililioiis is an im[)ortant measure of <jualuv. raiiyiiiy from 
0 I0( tortile hi'st to 0 t)St) tor the lower yrade.s. 'I’he eell-wall is to 
^ome extent liyiiilied, hut only tin' mfi-rior <|uali(ies sjiow a strong 
reaction wiili phloroylucinol ; relatively large pioportioim ot fur- 
fuixuds ' or pentoN'iiis are pri'seiil, particularly in the h»wer grades. In 
this investigation the chemical l\pe of the eell .siih^tama' h.is not lieen 
ftdly ,elucidated ami the properties (d the* down, partiiularly it.s 

Kr P.-it -l^sooa,-, J , i;i|7, lai, aiel (lor Pat. ./ , IUI7, S6t). 

(ler Pan L’DTliH ; ./ , l'.i|7. SU'C. 

’’ K 11 .J. Pat ;7.us lui t , J . 1VII7, i:u 

Journ. Sok. l*y€}‘t and i'ol., 32, 1^71; J , 1917, 7U. 
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remarkalile ri'^iltoiu't', are nut ("inpli'trly ^'Xlil.uin'il mi iho lu^i^ „f 
[iBym.-al Mni. tiiro almic. TIu' , iUi, ul.iriKiiti,.i, „f 

... ,.t nii|».it,m.,' at l,■.l^t ia|ii*il (u that cf tin- 

tulpiilar tlim \\a!lri|-ti'u. iHii' * ^ 

^ 1 .'^,, I, ill,'siil.j,., t ui air|i,,it ly |) ^ WimI„,lf ,ni |,, ( 1 ,,. 

.S'.ulh Aiimialian 11 , partiih'iit.i.f ( hmiiimn ■ Tlii^ lil,i.., i, 

til,' r,'~M.int h'.il "Ifrath ,,i f, |,„|||,| ,, |,.,i 

<il th,' Iniim plain pi th,' Aiall.m \\.it i,,<l .Sp,,|,,.|\ Cull 
,h,liU'.ill\ .ui,l I,‘''lilil, alU ■ it ,Ian,K III a ,il,y,,n l,\ lt^,l|\ it i, 
ii!\.U'ti,l !,\ I, ,,,i, .ji-iT l,\ 111, aii^ <,| pi.an'Itil piiiiipv^ anil 

Mll'ji'i t, i.h,, a ih-mii'yralin^ aii.l |ir,„, nili, i ,,ii th,' ,li .'.Inci 

... I'll ■|■|■l,■,*m„palll^- liav ... 

in it-lm, i,,pi.i,'iit ulinh, . . ,,,,,|ual a ... 

'l'•ln,■■l lihr,'’i- an,I iantl,', , milainnnt a laiy,' 

"inn'll "■■it'il^ ll lali:;,Ii.„„ L> |„ ,H.,,i.|„'s ,|, |,,„aOi 
hut I'- ti'xtil, p,i-.i',iliti, - ai,'»-,.ni, hImi limili'il, lli,iin;h n ..In |„, 

J'"" ..I ll UII,^ ,.X ,'II"nt ,,'MilK a- an in.ulatiim 

.. > 1 "' l"ii|"-. ,|„.x ,,„t „f 

'"nl .. ( I.. ||„, 

I'"".. l',uii,,','llni.,.,', ,'\li,in,'lt I, I.taiil ihi'liilial ... ,if 

'' ll'u I'-ili "I'tx .. an a,|,„„ux n„',li„i„,all 

‘I" l ''"" I" liMll'iIxtl, a,„l l,„|,.„al 

'",'11 ,.ln„!,u|, 1 al„i th,' i,-i,|nal 111,,,. 

'"i '■'■■ipll.inal ,,,1 li-Mll,.,- piapait,,., K,, 

''"V"" ■' ... |■■||,nl•l„aK.'„u |,l.„rsx,.a 

"'"''n.l-.M a uiital.l,. ,a» in..,',Ml l,„ that .. 

u \ i.‘l(N ,, ,,i , ,.n,.i. 11,. • 111 


•'ll ' lil"l iliatlnll 


*.I 

/'-/ K s,.,.l anil A sa,„l,i’' ,„.„l,l„ a„„fl- of ll„. 

'i‘'''i'"'''’l'‘''''‘,til,.,'ii1.,|,'r ,1„. ... of alkij'x, a,s' 

"'.""II '"'‘t'l'n'it "ith a I . ... IP 

''ii'i'iti- at tc'inpMatnri'x limn .1,,' sg (' 

''‘''7 ... '"in -ntial „„l„al,o„x of 

a lark takn t in for,,, of lonyitinlmal x,nar,ons* ,|,„. i,, t|„. „nnk|,„i; 

nf thu ..pitlielial .x.-alox, ,x„ ,|,ai ,„,p„ „ ,p,. pp,^, t 

toiiic«liat the appearan, e ,.l a »iihen.,| apple Th,' ,1,'p-.. a,|,o„ 

-1.'.. .roin a ximpl....llniy of th.' x, ah'x the toiinanoi, of 
pronoume,lf„r.o»x At 70 -p c the epnlennal liyx e, .li-intepuateil 

2 S. Avtl. r/,/,,,.. ll„ll !,■„ p J . 

*1 Z, anyii,. Chew’, I.Uo, 29, -Jlil , ./ , lino, sn; 
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and the cuticle is ultimately completely detached from the fibre. Woed 
may be boiled 1 ' Miilphuri<^ acid for an h»»ur y^ithout structural 
mollification, but if it has been,previously aHectf'd by the action of 
alkalis it biM oniC'; extryniely siisce|it]lfle to attack by hot dilute acid 
and the stiialions thus prodiico<l are <li'‘linctly <!iirerent fri>in the 
wrinkliii;; caii'^cd by alkali aioin* Tluf bearing of t-de^e ol>servations 
on the operations of st-oiiriii^<, alkaline vat dyeing, aiyl acid dyi-ing 
of Wool is o)»vious ainl hlie use* of strongly alb-iline scouring haths 
niav prodip c tar reaching etVc' ts. 

K. \oii Allwordcn-' ha^ also studied »*he modification of woo! by 
alkalis, lie claims to hav(‘ svj)aiatctl fiom (he alkaline viitract a 
carhohvdrate substatic<\ yielding ar| o'a/ nie similar to galact<tsa/oiie, to 
which }k‘ gi\t's the iiatiie of ihi'-lnhtn. Tlie deterioration of the voc»I 
by thca'aioii of .-dkalis is attribnicil to the rcimoal of the ela'tiKUni. 

The ... absence ol clasticinn may be detc( ted fni< rochemically 

bv tn'atiri^ the fibre with half ■'atni'at.sl chlorine waUr. (f the 
elaslKiim In- preM-nt under iiorrv.d <"t)diti<ins, chara'.tcri'tii- globular 
excrcsceiKS''. ai\‘ |>rodiic<‘(l «orrcspoiidiiig to the mu-, of 

scab's, whereas in the ca'e <tf <lamagcd wool deluu'iil in cl.i'tii'um the 
swellings are eithrr pai dally or wholly absent and in their pi,ice shreds 
'if partiail\' hio^etied •'cales ,ir<'<»b'-er\ ed. Allwonb'ii Iielie\ed lidHcst 
to be deliiutelv «'liar.ieted-'ti'-, depending on the prc'-eiiee oi absen.e ot 
the alkali "oluble ela'-deum, uilli wlinh tin' phy-KMl resivtaiiee ot the 
Wool is siippoM'd to be nitim.iiely and <lire'-tly ooimeeled K. 
Naiimaiiii, h<'W<'\er, lias t.tkeii n[) the <|ue>tnin and loiind tliat the 
elasti' um reai iinii. wuh eidonne water\arie'< in degn'i'with dillercnt 
tV]H“s of wool and 111 dillercnt p.iits of the 'ame tilhe. I he ehari'iter- 
istic sweiliiig" aie nio-t rcguPaii) eondniioii'' in the middle poition of 
the fil'ii’and <liminisli tow.irds both end-' CcMaiii -'amplt's of lambs' 
Wool aiM <‘oar''e Australian ero'-s-bi'<'d won) sliow'c! only a few' 
irregularly di-tribuicd sw ellmgs. d he readion is nnkh sliarper if tlie 
wool b(‘ pre\l<*Uslv exliatled wgli ben/.eiie. It is 'till too soon to 
pVonoune*' a dclinite opinion on tbg diagne-iie importaneo ot th(? 
elasticum remtiou or to admit its direi t eoiiiieetioii with the presence 
of a siibvtaiiei' on which tbe ehi'lieitv ot the tiltre depemls, l)Ut it is 
certain that im puutieal (onelusioiis can be drawn from it niiless the 
exaniinalion is e\tende<l o\{‘r the eiitin' haigth of the tibio. 

0. Sauer-'* deserihes a method for deteeling deterioration of wool by 
atmosplierie intluonee", sueli as sunlight, consisimg in determining the 

/ <\,vie>v Chon, inHk 20.77; J , 1910, HO 
an^eu- Chnn , 1017, 30. \:C> ■, .J , 706 

'•* Z. tioffH'. Chfin , 1010, 29f 421', •/., 1917, 7S, 
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j»m\'ntago of tlic total nitrogen uhieh is >olnMe in u dilute alkaline 
-solution of hydrdgeii juToxide. Tlu* ojUnal refrai^iou of mooI and 
hair Jihro’s lias !>ei‘U deti*i*nuurd 1>\ ?V. ihi/ug-' for <oni|)ari''on ^\lth 
that of vegetable and ariiliual Id^res, but .Jie le'ult-^ lune little 
diagn'»^tio ^ii:uiti«^in'e 

K \ ( 'hand'fi-, •dcs; rilx-'^ the reu'iit jirngirgh made m the rooo\erv 
of giea'Cand jnua'li fmni ool mg Inju^i' Tlu- eniielnmuit in 
}M)la'«h Nilt' l)y 1 epeatid ii'f- of ih-- (ieaii't'’ 'muiiii^ li jUor, until it 
will ie[)a\’ the eo-t "f e\ajh.Mti‘<M and ♦!:' niei.Uion, be>l e!reel<‘d by 
treatment m a «enlnfugal M m ahiih the i;r<a'e skimmed oil' 

eontinih>u-'ly fiom the l.i\er iie.iU't *tlie lentie dhi" i> a \»‘iv 
vitotai lory j)roee'^ and 'Imuld -liow .\]ji o!'t^ 1 i et uin \\ mie! bottom"'' 
lia^ pubh'he'l a ri'poi t on the snUKr-'ot j)ot*i>ii m .Smil li Aii^t i alta, in 
uhi ti,i ]utl]lu^al Is made tor till' reio\riyof lanolin b^'a .-imiile proee-s?, 
suitable to the smn.-what* Jiryiilti\e .onoilions undei- wlih-b wool- 
stoiiimg Is lairied out 111 that io|on\'. 'nlteie sdibmn laibonate Ts 
4ni|>!o\ed wilhoui 'O.ip It )s pointed out that lioni the tons of 

wool s. oiiie.l annually in Sopth Austialia, tons »IT lanolin might be 
reio\ei<d by simpb' hand '•Ivimiiiing and lelnied 1>\ mi'lliiiLt with wimkI- 
ehai v' d .it a . o-t not e\< eedmg .i! 1 b per ton 

In a papei pnblidied b\ L. I’n,;ini.' it is shown llnit the 
aj)pli all'll iif .1 diluto s.Jiilion of ainiho,!. e|i< a* id to the leaves upon 
wln-h siikuoiiii' w(ie fi 1 iioilt.-d iii .ui iie rea-<-in I In* w mghl and 
length ot Workable "ilk 

I he Weighting ot •-llU may In* reg.irded ;)•> a seiies of iiiorganie 
'iieiniial le.ntioiis (omplnated and moililied thioiilh being rallied 
out in presem e of a me<iiiim wlinli is a<ti\e m l.oth, a tollmdttl 
{(•learnal) and eliemnal seise. 1’ i leei maim-' discuv^as the \ ariou.s 
theories eoiueining the met,ltamsin ot this i t-a« tion am I pronouiiees ill 
f.iNour of au eleilrieal “louetie ’ theory as the most lalional cxplana- • 
tioii of the phenomena The attiaction of the silk lor the dis.s<p»iated 
.'^taniiie elihii'lde dipeiid' (>11 its eleetiVal ehaige, and the aniouiy, of 
weighting niereases with the decree of disso. lalnm of the stannic 
<“lilm’i<li‘ bath. 

• • • 

The temleiii.g of weighted silk goods may be due to tin; de\eloie 
ment of and or to oxidation, possibly under the influence of ehlonrie 
liberated from llie absi^'lieil basii' stannic eliliiimle, Sjtiashes of 


Ch^m Zeif , iniO. 40, . J , IIHU. h:V2 

Jfjurn Soc. JJuf'rx an'l Co!., lt»I(), 32, 01 , J , lliIO, M7 
Autt. D^pf.Vhem , Itull.No. 2, J., 11117. 2si» 

^ An'h. Ffirrn. 1^15, 20, 226 ; J., 1910, moO 

” Miit. AT. Matermip uj', 1^15, 33, W6 ; J., lUlO, 921 
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sodium chloi’ido are ai^) exceptionally injurious, an<l the deterioration 
is strongly jricreasc<l by expOMiro to light. IVotet tive aclitu) against 
acids is obtanu-d by tyyatimuit uith salts ♦d weak organic acids and 
against oxidation by (he pro-encit of ^ubstainc^ more readily oxidis- 
able than the silk libroin. K. Ilnnvdka-'' rcom^U'mU ainnioninm 
formate as both a netitralising and r<M|ncing agefit . ammonium iliio- 
cyanatf^ is recognized \t> having a niarkeillv ^bi mdiri.d action, hy- 
droxyiamine salts are al^o protectivi*. S< hadd luid Korlelnig ' point out 
the benelicial protis tive iiifiueirce of o\i<bsd'le organic sul.-i.in, c^ < bn- 
taining nitrogen or Hul[)liiir, or hotli, and "pri iln aliv re'omnnuid hip- 
punc acid ap[ilie(l in tin- form of it' 'odiiint 'alt. Foimaldehyde is 
also n^efill 

I’h))' tin* n‘co\ciy of tin 'ah' tioin wa>ic ^ilk rag' a 'ohilion o^ at id 
ammonium oval.Ce h.-i' l>ccn pioji.M’d,’- the lag^ aic 'tei-pcd ni the 
liot solution until the mctallh' < ompouir 1 i'. c\(i,ir(c(i . the nici.^J salt is 
(ha’omposed and precipitated by aninioiua in c\-c'S, .ind ulien tin- 
liltcrc'l Injuid is di'ldlcd, the c\cc's ol iicc animonm .-ind part ot the 
comhiiicd ammonia are recoveied, licaing 'oluiion oI .old aniinoiuum 
oxalate m the residue ready for r(‘-U'e. 

Cl ! ! I'l O'l 

l’h(‘ pholochemn al oxidation ol c(‘llulo-c, I'c'iiltiiig in it' iilliniale 
di-coloiMlIon ami dextrin iioii under lln* atiiio'pheric inlhieiice nt light, 
air, and moisture alone, ha' been rccogni'-cd iiom (he caI'licst tum‘s 
and the controlled actimi ot the'C intluciKc-, ihioiigh da* 'Uppose<( 
inlerveiiflou of o/niie or h\iJrogcii peroxide, lias been the loiindalion of 
the ancient gr.i^s l>lea< hing [iroce" Am. invesiiguiion of this a-lion 
lui' b('en c.-irried out hy (' Doixm* and d. \V i >yer,w ho have U'eil a 
Cooper Hew itt mercurx vapour lamp as tile sniiree <»t photo, lienmal 
energy. 1 hseoloration .md ultimate di'UU.'giatimi were coii(uie«l 
sohA’ to tlu‘ portions ot tin* siirlai'e expose.! to the light, and (lie 
propeities of th(‘ pr<»diict corr<-spontled in all rc'pects to tlnise ot o\y- 
cellulosc pio.liiei'd I'y ehe.mieal oxidising agent' 

’The leaetion lierwaum eoiton cidlulo'e and 'odium hydioxnl'' has 
be(‘u the 'uhjoct of divergent views for many vt'ais, the halaiice of 
recent evidence lieing against tlie form.ilio/i (if delinili* soda-cellulose 

, 1!I15,20. 17; ./. 1910. H7. 
l■■|’ Wit. 47Si\)7, J , U'in. 1107. 
w Vr.Viit 477G9S; , llUii. .*,00. 

Bt'oeiihcrz, Eng. Pnt. ; J , lOlG. o9<) 

« J Dyers ami Col., 19l7, 33,' 17 ; J., 1917 , 311 . 
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(winpoumU, ainl in fa\our of llu* atKorpiion t* oorv. A. 
has revh'wctl an<4 mtui'Oil jii\'\iini5 uork, that the I'at litT 

nirth'"!-' l.ulf'l fdi (lie a* i-'Oi plioii ot \Nalrr 

a«. ut'll a-' of 'oilmiu In hum llic '"luii^ n \ iiu-tlio<l lia'J hi'cn 

a<|ojito<l ulu-nln all ilio a'lhfiaiii •'•iliitmn i> lioiii the u‘llu- 

l>\ < rnti it a Iniih '[iraJ aii<l tin' H'^alual alkali tlrtonnim'ij 

^'iaMMU'tii' allv. Tl'- u''ult'', t "Dil'iiiM 1 \\ iiji tlm (lata oktamcd from 
tli<* altcMtioti ut tilt" . um<‘ii(iali<-n nl tlia imtiovcil solution, ^a\i'a 
s*'ik--' oi \alm’'' t"i till' ir'jn-<l;\r ai^'m jU ion of water and '•odium 
Indh'Xidi' wliiili, ].l<tllr>i ■Aa|ilii< all\, lia\i' tlm tuim ot a .'•luoutli 
adsoi'itln^i <'U!Ve unli no (Widt'ino it llm fuiiiiatiuM nf a rlicmiral 
(I'liljHiUlid of tlm natUir "t alkali i eHillo'-r ^i( an\ 'taiir of <'o!tccli! rahoii. 

Tl:a -anm aulhul ' li ;s .ju I loi im d a 'litifclar 'I'Mrs of llliriit'' hy 

the 'iitnlti^al iiirlhod u)i tin* ad'"i|>!!<'n of a'lUroin at ids In l'l■l!tl- 
lo-e lli-ie, al'o, no l■)llrnlla^ < omkinaUun tikes jiku'i* at ordinary 
lemjniiline' (eniihoe .id-'Oihs 'nlphui# a> id iitoic- (li i ii |)I;osjih(*l'ic 
.e id and I ln' taller more than In di "■ Hlui ii ai id Si Icm n e adsorption 
i- "iih jiioiioiimid at lii^li eitmenltaiiMii- of ill# m id" and does Hot 
o.iiii at all '\i:!i I'lio-plmi ie a'id . r m 'tioimei with li \ ill oi Idol ic 
lliap with itljihue a* id \\ In n loiion is treated w it h small iplan- 
litle- ot 'uljihnin ai id, ■ '/. 0 <'l and lined at a lo\i lempera- 

lUle. M' 'Meimlh i' not di‘-itascd l>ut |s e\en iiienased Sm-U 
.e idilii d . . Ilniu-i m inui’iilal'Ie loi ina k M ly > e 1 i 11 lose de i iv at n es, e //., 
\ i-' ‘ese oi , e llufo-r a. eta I e, I haii oi diiiai \ i e] Ink ui', iim 'olul ions of 
youd \l'e«''i(\ ait-k liiipioM-d so!iil.ilit_\ .md llilead-' ol s.m^laitoiv 
stii'iiLtill ' it IS "talid that tlie ta\oiii.d>lc i iVee# of s|j, k li.K'es of 
'ulpruni' .eld 111 the likie 1 ' iioh'd 111 the proi e-s of au‘|\latioii .and a, 
li'itir (lie t 1" thus i.iod^Jerd than when ilie and is add'-d to iho 
ai * t \ kitiny ni)\.luie ♦ 

Foi f and I’l'klis- have made a \ii\ laietul ni\c't lual ifin ol ihi; 
teiidiiine ol Cotton \aiii h\ 'olutams tif at id' and salt- .d^arioiH 
'.omehtiations at lOoC d he 1*1 'iilts -howed W'ltli 1 eiiiai kahhj 
reyidai it_\ that the deyree of leiidei ini: m propoi tional to the “'t leiieih 
of till- a< id' as uidliatcd hy then 11 la! 1 \ u ele-t] n al i oiidm 1 n it les or 
the Vehaitv .f inMi'loii <il laiie 'imai in tlie 1 a'e ol sd( solutions 
and mivtures ol s.ilts and and', the laws of ele trol\ 1 1< dis'Oi mtion 
Were pto\e<l to jk,. decree ot teiideiiny with few, it any, excep¬ 

tion'. 'rill' in\i’'tie.ttion Is ot the hieht't inteie't and sn;jirt_.,^t.ne 

^ ./ l'h>i» them, llM»k 20, 32; J , I'MC., 

j. Phtjs. (h-m , itUi;^20, iHs j j , inn: 4i:t 
w Gcr Tut 2tHM3l,./, lOlfi. a3;(, aa.l Itihl, 6 , 17, •/., 

J. Soe Duer.^ a/n/ ('ol , l^Ma, 3k, 255, J., ll'h!, 3S. 
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importancp, not only Imcaust* of tbu concIusiDus estal>lishc<l, Imt also 
Recount of the prol^lcins wliicli ari^u from it. What, ft>r instance, is the 
<lill'crencc in chcmie.al terms hetwten < dlulosi^with liieli strength 

and hydroccllnlose witl/ no Rtreni^th at all? In the transition fioin 
one to the tjtlicr the formation of >,o[uIijc ptoilm ts \erv small and 
tin; loss of str.metli js^mt of all jcitjiortion to iIwaIo^s of wcij^hl, yet 
the inlinile riuitd^cr of ^radatioii> hetwecii tin' ino •extremes, the 
result of hy<lr()lytic action, can he measured hy^cii'ile "tren^Xth tests 
nlmost as aieinately as the in^et-'ioy of cane Miear can he followed 
with the polanmcter. In the < liemiral*yroijps atle'.'ted ro'ide-^ the 
entire economic \alue of the cellulo'e. anil a study ot the^e’relation- 
ehips in their pht^ic.d aiid^ ehenrnal a'>pert> would coii-'lituic an 
important piece of iheoiclienl n'-'eaieh • 

(^)ndl•n.''atlon piodui't-' of <ellul"-'(‘ with htrniahhdit de jia\e fon^i^ 
heen known and Inue pru\ed <pf yrea^ sei'MM- in the aititiiial Mlk 
iini'istry. 'I’lie formation nt, the>e prodint^ takes place as ilie result 
of a soim'what iomplcv and olitdiiv senes ol reaction- o| mild deliv* 
(Iralion. Accordiii_i» to a leceiit patent-'' the Jonualdeliv de must lii'st he 
coii\erled into trio.w meth\hme. t'ellnlose is treated with f<»rmah 
<leh vd<‘ in prcs<-nce o[ ten ic chloride or oi’icanic ai i<ls, w iili tir w itIv'Ut 
<lehydr,itine agents mu Ii as alum oi- ealcium ehlornie . it h then dru'd 
under hi;'h \ acuum and 1 1 io\ \ met h \ leiie is thus prodm ed . on sto\ mg, 
the eondensalioii prodm t is torme(l This mteie'ting piodm-t was 
first discovered hy I'ischaller " . w hen h\drolysed hy mmeial acids (he 
formaldehyile is ag.iin liheraled. ddu' UvatimMit onakcs the udhikist* 
inure n'sistant to w ;i.‘ei and improve- the “ w et strengt li ' of art ilicial silk- 
Cross and J)c\an‘" haw (ontrihuted liinhcr notes oi, tin* ncirtioiiR 
of the lignone eomplex in lignocellulose- < Tlic\ haw studied the 
ipiantitntive reaelioii with [ihloroglucinv)! and tind that a uuisideralde 
time is la'ipiired to ohtam maximum lomhination (’omhinaiion aKo 
takes place hetween ligno<‘ellu'!ose and p\roga!!ol The formation of 
volatile acids hy hyilrolysi-, oi "the complex may he appreciably 
inereused hy oxidation The ultimate products of h\ilrol\ tic oxhlatioii 
HPC acetic, oxalic, and carh(jnic acids, d'lie authors projiose a struc¬ 
tural formula for the lignoiie complex, thus — 

ro () ^ 

Vv \ X ,()HV-celluIose 

1IC,<,''|CII-[CH.C0MIC \|Cl!-ClI*CiTCH( I 

CO CH.,U1IC^ 'Cll-OCfC ^OHJ/^cellulose 

CH,. CO 

I. a Sou- .\rt'llciclU“, Fi* P.it 1771)55, «/,'lf>16, 5iiT. 

Fr Tut. 574721; ./. liUs, sil. 

J. Soc. Dfie'soml Col, IH1«,‘32, I3C>; 1010, 62H. 
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• 

wfii'.li i- in a< (oitLiDC w ith llu* 111:441 (hBraitprisiir rent tioii'. siu li us 
thi' < hlDiiiiatioti nxu thill, tin* f<u malh>n of •'Ul[ihoiiatt‘^ u illi Iii'-ulphilc's. 
till' iiiaxitimm proilini hn^ of a-.-ii* a*hl 1»,\ lij^dioUam! oxhlatMii 
The itali\(“ if'iilt' oliiatin <1 !i\ eliromi.- .\> nl oxhiatioii in 

4if ‘lilutc li\*iioiv||ii^ a. hi that a pinlh'ii of tin* coni|>lr\ ('"Cijn's 

resolution, .in.l tlic*n\jiodi,"!'-m [uit lot uar>l tfiat llii" <-oinji*»th‘iit has 
a j»\roiii‘ . oiitiu'Uiati^ui ami totitain^ the nfl tiiowl r<•■^hlll^‘-^. This 
li\jioihf'!' 1- vtij,|„,i l«--i h\ tl,.' jiiodinlhui of iti.altoi liy 

iri*i|ih-nt loa'tiii:^' 'Ih*' thyo!«^li.al *pcriilatloii'. ulihli loiin the 
siih'^tamr o! tlii‘ laJIi!' |Mit ol thm pajict' ;i[(* e\Ji<-iih‘I\ suuy,.^ti\c. 
hut i-sjuna \<-\\ r..ii>hl<-iahl<‘ elu< hlatioti and < o oidinat hui halni 0 (hey 

<an 1) ■ |o| iiiulati'd tii aiii intiimT • 

* • 

« 

('.//.././ « 

f ^ 

1 Ih' niainif.o Inif ut . rlliilos,- 1 -trm .and*1 ila^ti< ' ii.a- hrcii iiiiiilati^l 
li\ u ai I ondif Ion', )>iit I ii<‘ pna w Tiidi at r iimh ri;oin;4 df \ rlopmcnl 

aia- tiiiiii!\ ot pt.'-uai oii:;in. and IIna(• .itleu tnldtlioiisol pnntarv 
inipoitami' to the puMmlird ht< 1 ,ilurn 

TIioul:1i Jalline: oiu-ldn the pmiod '•o\ct<<| li\ this 
ri‘\h-'\, attention nni't l>e paid to .m mvA'-ii,,n h\’ ('. (i Sthwalhc 
and A S'lit iniptl ■' on t!ie < oinpaiat i\e ,nitt ,tt loii o| i ot ton .and w ootl 
eellulo'e' llil> I- ol Ii.tele-’f .l^ s)|,o\i!i^ t!l(‘ lieitd o| tlefinail 

r<--e;u'« h m tlx' .i..ii'ain ol eelhilii^e c\piou\e-am! jtl.isile^ dmjtio tin- 
ear I \ 'tai-es ol tin* wU'lo:e the s. .u i It\ ol col|oil had liet onn- ;n ute. 
Til e inM-tiy.ilion' s|^ou ed that u ood < ellulo-e uas 1 afialdi- ol nil latioii, 
both lor oiin (oitoii and eclliiloid, to uuw- prodih ts sati>rf\'ir.n all the 
spi-. ill-alioim (-tahltshed ha niliated <>*(ton, pnoided il uc-re 
prt‘MoU'>l\ tran'toinied into 1 Idif tm^tn-p.ipci ofsuiiahl\' o|ien texliin- 
1 he foi III of \\ ood eellulovi* einpjoVed h\' Sell u‘. a I he w .-is soda u ood pu) j), • 
which m lice ti’oni the <»)ije( (loiiahlc resinous iiiipiirities p^e^^<llt in 
sulpliitc Wood pulp, hut iheio m reason to he)ii-vo that later ptai ti^c m 
(fcrmaiit Inm a<lopted the iiioi#! iionnal .sulphite woiai pulp after 
suhiniitiiiL: It to a special de re'inilt iiio tieiitniiyiV he extraction witli 
<lllute alkali. • 

Nishida'- has iii\esti^ated under conipaiatne conditions tin- rel.atne 
suitahility of varioim fori^s of cotton cellulose, wood, haiulnio. and straw 
celluloses as raw iiiatenaU for tlie niaiiufacture of celluloi<l Materials 
other than loose cotton and (otton yarn are best einpjoyed in the form 
• of tissue jsaper A\ ith an acid of given coinposition it is necessary to 

" Z aiiyn,- a,em , lU^t, 27, 9fi2 , .7, lUlo, 152 
" J. Uft Eng f'i.in , I'JIC, 8, I0!« ; J , IMll, 27 
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keep the pf-ului.t of the t(;m[)q'aturc ami the time of nitration at*a 
constant value, \*;irvini^ u ith ilillcrent niat«'iials a< conlin^'to tlie case 
of nitration; u-'Uiji (ia[)erMiiiker thal. ti'-'iie pajH-r a coiTcctiori 

must Im‘ nia'lc aM'urding to thirkm*-'. 

(infii/f, ,1. It.ii'seken*’ ami otliiT' have pi^hlislieti an article 
on tile iiiccliaiii'-iii of llie aietylalion '»f .eilulo^if ami stanh. The 
primary tiuhtion of tliA -ataly^t to art as a conimofi solvent of the 
(’arholiy<lra(«; ami tin; aicti.' aiili\d; i<li* afnl the rate of acotylalion is 
limU<'il hy the rate ni dillusiftn <it nite aeet\latin^ tnixturc in the 
carhohyilrate, ulmh is much sluuer (Van the aUiial acetylation. 
Hence (he relative surtaee colloidal eaihnhtalrati's is prohahly 
approximately nuM'iircMl li\ ehc Mk^o.ity of a* ctyl.itmn. 

I n < on lie* (loll with the ihaii ii fa- tin <“ of < {'ilul'>se ;u etat es sfs era! new 
Jialtnls mav he ntcl''d. h'or iimtarn'e, U has been proluivi^] to mlrodiKM; 
small propnrlmns of nilrati-d yrmip-, into tin* r-'lliilo'e diiritii; thi^ stages 
preliiiiiiiaiy to ac<’i \ 1 it mil "* A lorm ot lellulo'i' a<etate soluble in 
t(‘trai blmoi'thaiK*, giving an iinn-'ri.dly \ mi oils '■oliitnm, is obtained 
w hmi ii'ing Miiphinu I i hloi nle a-- tin* a* et \ lating catal_\ si ‘' In om* of 
th(‘later p.tl<‘iit> of the l>re\fns srrie-«, 111 uim'l) siilphinie arid m the 
catalv'sL employed, |)ro\ mum is m.ide hno oiiductiiig the major pai the 
react ion b:do\\ (»nlinarv almoCjjhcrii'tcmpciatiirc. <mlv allowing it to 
risi' to aliout 'JoT'. tow aids t.h<* end. I n another, '* it m stated that, 
w'iieivas -'odium hisiilphatc is in ii 'df iml an ai I i \ c arc! \ lat mn I’ataly'^t, 
when us('il III foiijiiimtion with a little tm-o -nlphniic ai id it ''Imw.s a 
tediiiiial advantage. Acetylation in pri'-eiVe ‘ ot (now nietliylene 
vvitl) a siilphniie a'rnl lal.dy-'t is daiim-d b\ the Soc. I’cimI. (diim <les 
Usiih's ilii Klidiie A tnriu of cellu!<"(‘ .leetate which retains the 
origimd su-m-iinv ot the tibre is made by ti*v-atiiig celbilo'e in a prelini- 
iiiary ba^h eoii'-isiiiig of a strong solution "f /me (lilmide in aeetic 
'acid coll tainiiig a little ualm*, ijitd t lieu acetyiming with ma-tie aiiliydrule 
in j)r(''senee ul Itim/eiii’ 

Attem[>ls have been made to prep.ire the low or au-tates of la'lliilo'e 
without tlu‘usv ot act'tie anli\<lride. *Pro<lue(s umtaiiiing up to ‘10/^ 
of eombmed a-etie a- id liave hecn obtained by a pioeess m which largo 
profinrlioti'ol 'iilphuiic ai'id aicemployed with aietie urnl 1 hesc 

2V./r C/iiin 1 Iit>, 35, -tjO , /, MJt, 

Kn; b.ii sok; iiii.-), j , loiu. :!‘,i 
l-’im' rill iMom I'ji.'i; ./, milk a;> 

Fr l‘,it ’tTMi.M , J , |•U'i, I lOJ 
Kr r.it. t7.*)l(in , J , lUlt>, 1' 

Km Tilt 777.1 liU,-), J , l‘ini. ;p_’. ^ 

L’S p„t- U>3i:.7SaiuI 12.1-M7'.t, J .'llUT, 

Kng. Pat 7.'>;l‘H.), J . It'lU, :h». 
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pfckli’i t', diou-'h 'oIuMi' in O' rtain '}|||‘riaNnl\mit-'. liaxo j)rol>al)ly litilo 
t 0 (hni«al Ik'Hii: ilcnvativi"'nf ww |ttult'UMilI\ itHMliliod ('flliitit'C- 

>■-'< r ,tn<( <. 

'I’lu' '('auli ihi^Mi^i the K\'-M'a\' nI (iry.ini. Dir pla-'lit} niL^ 

('<). ail<»i < aiiinlior 'Ult'tKiHr'i l<'i* t'-tn-'- ■'1 til I'ontnnu's 

(111 -uiiii-u li.it ciniiii i»*il Iniw. prt'fi'n'ih'c l> •tin,' ij;i\ ni !<» InjiiiiU of 

juniit 'p.'ii in^I\ ''olnKli,' ip u.iI^t II I >io) lii‘' * -jircifio^ (lui 

[H'iii' iplc- to ol.v.n \ i‘.l in t^nnponnilm:' tmxtiiri*' ot '.oh non- 

.•-oh I nt thliii'ii!-'. ;uiii pi.!--! ip\ iin,' annit#, tin- propm-tinii-' ln'inic \aricl 
acionliiiit to till' oi \ ol.itili'.itn*!! .nnl 'ohciit poucr-. A li''L 
ot ort,Miii<' I oinpiMUi'h .uni ;y p«'-' i .ipattli- o| tin:.; i-itlirr .i> solvrn!-^ or 
|iI.iA;t\iiin" aoi in'- willi V rlhiloM'a. 1 ‘t.itio is 'I’l i.iry Ipin'-'pliatcs 

.ai i‘ U'' ■! t<i ii'tluM' ml) iimwalahl \ ,unl Inpn-h of \ cia hi_i;li Innliny p»'inh 
'•II. h ;i* c ai ot iii!\ j/iii ilir. 1 1)( n/V 1 a'l oliol ,iy.l \ .ii loii- (••'toi s tif _i;l \ coli)!, 
aroii'Ml [o inip.ul t]i\il'ilit\ If atoni.iin lial<.o<'ii oonipouinls an; 

riiiplo'v<‘.|, i)n italuL;( ti '•lioiiM lio in (lio nin'lon". no* m llic '•nlc oli.aiii. 

.V- 'pr- l.il 'oh I 111" tor ( rlfnlo'r .i( I'l.ii o tin .ilk \ 1 or alk \ Inli iic rlliiTs 
ol ohitiol c }iluni!i\ clrnt", nai ( i. iil.u h nn-l li\ li'iio i htorolix'ilrin, liavo 
1.1 .-It plop.I-.'.I ' \ I '.ml.Ill iinm of . olinlo"'’ a-1 talc \\ illi a tliicnt n-a<'Uoi! 

plo-lu<T ot toi iiiaMrlu or ami phenol m the "iil.jr. I of anolln.'r 
"pf 1 iti< .n n III 

W** <I I-lll.h,*i h.l" ll••^ II pal ! |i tll.il Iv pl "llll.' in patent r.I slloo,.^^ 

for "oh (lit" aij.l '..Keiigiy ai;eiif- toi . el!ulo"e .11 elate pla"l n " Soh ent 
!ni\tiire" imlinlo > oiiila n.’it lo||•^ ot aiiloiie, mi'tli.'.l .nel.ati*, iin-llivl 
al- ol:of, t in hloi (M t iiy leiie, i-pn liloi-oli j ilrii., ami < iiloroloi pi. As a non- 
volalij*- 'o|ieinnu'a,~<‘nt an aja hnlplionamnle, p.u t n iil.ui v /'-et In Itolneiie- 
"iilplionamnle. m "pe. ili.'il, heiuo emphn. .1 ih t lie piopoi (nni ol :\() lit 
o| tin- ' ellnlo'*- ai etale, in < onjiiin (.on it !i (i iplien\ Iplios^ili.ate ami 
\ olat lie "oh ent ' ( lel.if ini-at n-fl of . ellTlio-e .|i et.lt e I" I in I m im I ^a 1 tin* 

or.iin.irv tempi i.iturn In' a miMni-* .t l»en/ene am) metli\'l aholml 
eoiitaiiiuio ;i hrtle \niter.' ’ -olte*imo .i.;. nt" .u e .nhlei 1 ami the nia".'. is 
kiieaih-'l. Inaitr'l, am] pre'"e<l. Teti.n liloiorlln l.n’elanilnle in pre"ene(; 
of rtliyl aleolp.l (]l'.'o|\e" et Ilulti^e .-ni t.lie while hot, luit not Ml lIlC 
col'l. '' 


■’ A(l<liti..es (-1 Kr T.if f.'tJjnt. I'l 

•- (fcr l’;it ,/, inin, ;r>i: 

U s I’af ii7.i:f.f7. J , inin, itr> 

** V Ti I’al". I lSS7t»7 (O 1 , .7, Ii)|i;,hh7. 120.{0IH 

1226339 m 12203n, J, , I JJIIis:, i > I-'.'9 ts7 , , i 917, S'e* . " 

^ V S. I’al 11951393, J , 1916, 

^ U 8. Pat. I2isy.)4; J, jjTi;, rat 
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l)iliydroxydi}))jenyl‘liinothylmotliane is speiified ]>y Ik'atty'’’ aird 
phenyl salicylate'’hy Moik and Ksselen’*' suitah'le enniponents of 
pliistic composition>. ^ * < 

,\ifi<irt’llnlosr i'l'f'tn - -'riic u^e of plienyl l)enzoato or linniologuos 
is clainie<l ill niakin;^ plastic masses of pyroxylin in making 

plastic masses with nil^ocellulose, Lnid'-a}'’'^ kiicifd^ nioi>-t pyroxylin 
with lapiid triii'esylplio'fJiato wInch is in^oluMe in whter and from 
the resulting ma>s the water may he ex|M‘lled by pre'".ing. Aum-ding 
to Ma^huld'‘‘ pyroxylin is comlu?ieil with from '1 to -10 of ahlol and 
10 to 1)0 ' of a vegeiahjc oil, such as ca-^lor oil, the total amount of 
ald(>] and oil being lO-Tb of mixture 

ri-<n)<;e. A plastic ma^'. may be/prepared from ]H‘at, a [lortioii of 
width lias betm gelatini''C<l by tlie \iicost‘ jifot to make a binding 
mat«‘rial tor tlie remainder' 

Aun”i( iAr. 'rr.xni.rs 

.li/ijiri(il Sill. h r. Wilson'^'' at the Annua! Meeting of theS))ciety 
gave a sketch «)t the origins and development ot the artifi' i.d mIIc 
industry. ’The relative and successive importaiu(‘ <*f the nitrate, 
cuprammoniuiM, and viscose |)r()ce''''es is shown and the m(‘lh')ds 
em])loy( d ari'l)riel1y null ateil' 'I'ldsalthough eoiitaining no 
HOW information, is ol consiiU'/alilo interest because all the e^^enllal 
factors are ''Ot out iii tlieir true perspective 'I’he progre-^^ive incuoaso 
both in dry and wet 'trciigtli ot viseose silk in recent veais i'* worthy 
of notice. 'I'ho t<‘ii'-ile strength has learn raised from 11 gnu. [>er 
deni(u, dry, and Ooib, wet, in 1907, to M, dry, and 0 o.'i, vvi-t, in lOl.'t, 
and latterly to dry, and 0-7.'), wiU, in 1917 A seri“s of photo¬ 
micrographs shows the variations of (ho coirtoiir of tlie cross sei'lions 
of artificial silks vv ith ditVcrences in primuple or detail of the mech.uiical 
conditions of s])inning. S .). IVnleco.sl''* has contributed a note on the 
tensile strength ot aititicial silk u.sed in the l.ice and hosiery industries 
and has eoulirnual the fact that the v^eose [axMluct is .su[)eriiir to all 
the others Ixith in the dry and wet state, whereas many specimens of 
the nitrate silk are practie.d'y worthless 

Tlie relative and absolute conoentnitions of the suljilmric avi<l and 
fioilium sulpliato in the coagulating liath use<l in tlie viscose process 

rs. r,.t iissa.v;; luu;, uiia 
'*•* V s. i>ftt iinaius. j , HjiK, %i. 

■'* U S. i»:U. I 11)101)3, J , mil), 4^) 

■" r.s. i>,a i:>aaa7-i:; J.. itn'. ioG4 
U s Pat 123^21 . J., 1017, lou, 

US Pat 1213115; J', 1917, 331 
«./.!917S17 lOlfi. 583 
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arc matters of ^■01110 imjiortancc from t])# point of view of speeil 

of* pr«Klikli<m .nid <]nality of thrt'.ij and li:i\o lu'en the of 

patent The V( reirnylc’ (dan/.^toll' Fal»riken' ‘ ^pia il \ a liath contain in:" 
160 gnn«. of leal 'iilphurn^n id ainl more tli.in ynn '- U' v. 'lL*0^n’in>.) 
of'•odnnn '■ulpli.ite per IIII'c,-uital'le lor u-e at }o •')<>(’. Another 
p.'iteiK l»v Verlia\l' -piaitii ^ a solution contaiiiiny 7-11 of 'julplmrie 
acid and (vno ..r nfff\'C 'olul.le •'ulpliati 111 >'•^1 h i(iiai!lil\ that the 

Inpiid lontain" at '> yiin-nioN nf S(), '^mii-> to .{ yrni moN. of 

II loii' . ni.iun* siinii ‘■ulphali' empl«»\e<i in < oiijniKiniii wit li sodium 
sniphatc ^ • 

A ''ol 111 loll of mt fo- illnlovr u 111, h is staled to Ik- p.ii! iciilai Iv suit a Me 

* • * . 

fur '•[iiiimiiil: m a'r, a^ the thiea<M •^ol)diI\ almost imnn'dialcly, is 

prepan d hv addim: to nitt'o-elhilo^- -oliftion an}i\droiis aluminium 
chloi^de, -odium tormatc,* aluminium plio-|)liatc. .tnd aluminium 
niliale and tluniiiui^ with watei, aholiol, or elli^‘ to tin* desired 

« fiiisi-It^e e ' ' • 

l'‘ij'f>i‘'in ‘I’lie-lioi(aue I't^tex^ile fdacs in tJeimaiiy lias 

yi«Mtl\ -timul.it'd the maiiilla-luie and u-e oj jt.ipcr _\arn t« vllh's, 
W Im li ale made 111 t \\ o pi nic*|j>ai yUade- u , a- a -uh-l It Ute for JUl<‘. for 
-ackliiy and cahl<' lii-illat ani pm po-c-, and as a -uh-t if iitc tor < lU ton or 
Woo!*t "rweaniiu'’ pipaiel md Lr''iieial doim-tie ike- For the latter 
[.ui po-e (he maiiUM- tuic <>1 ' l|c |ii,rr Kiad<*' oi |»iiper' lot hs has attaineil 
-U. h pel le, (loll tlial tills mate! lal to hr ♦< e.ii d<'d as something more 
than a siih-t it nte^a ltd h u > - i ahii-hed it -elt in t he piihh-' la'-te on itS oW'li 
nieiit- a'* a p i inaneiit iii'lil ii t ion '' I le-nie- the \ ai nil ion,s ohf allied liy 
ikiny dith li’iil <|naliires paper, a lary<' \aiiel\ ot elh'<ts piodined 
nv aft< 1 treatment the \arns with eliemiial pre’paralnm-^ whicli 
imrci'ctlie 'inii^^lii ami H'l-tame to iy,oi'ture. ()ne fi\ the ino-t 
.snitaMe tieatmeiits toi s.i, hiTiy ,,, in si/mu ii, .-i hath eontainiii;.; 
yiue, tannin, .iml '*>diuiti siln-al<'^ ' atl< i wards ti\iiiy in .i solution of 
alnmiiiinm lomiate This jiiodme- an ;ii, rea-e ot lo in the dry 
teii-ile -treiiytli ami .'t'> in wet sireiiyih d'aiiitin and eel.Uin tog^-ilier 
^ive a haid, 'triiiev tcrl, hnt taiiiiin used ahme lin lea-es tlio stn-ifelli 
111 the tli'v -tale and yives a s()t( j^liahie thread, while tannin lived liy 
ha«ti« aluminium ai 1 tate fa\oius chi'tiiiU ^iap*li»xe«l hv ahiliilMiiim 
acetate ai t' as ^ 'oftem r nml to a certain extent redU' es the ahsorplioii 
of water hill does II, ,t im ieasc the sH.'iiyth. 

• 

(or r;it 7. min, 17|. 

Kiig I’iit mi'>, ./, mm. jru 

'''■ Fr. I’at iTsmi . ,/ . mi<;, ] i.',:; 

’ Mnssoi. m/r,a . }UI 7 . 30 , !i 7 ; ./,mi 7 , 7 M. 

*'■' A. Kerti -r, C/i*-‘ii * \U\7. 41, m. •/ , mi7, 2“'7 . al-o L. (Vis-clla timl ('-• f 
Chem.^Ztxf., 1917, n, Kqi -Vi, J., 1017^ V»:'. 
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PiPEK MaNIFACIURE. 

General. 

Certain reports on llie developincnt of tlie< ixipcr-inalans; industry in 
varioiiH parts of tin; world are worthy of notic e. W’. A Hargreaves/* 
reporting to the South Australian (lo\crnnient on thj> prospects of the 
ostahlishinent of the iiMustry in that colony, cona's to the conclusion 
that the only ininiediatuly a\ailahle practicahic raw inhterial is cereal 
straw, of which o\er oOO.OOU tons is aVailalde annually wuhin a 
rtidiuH of KtO rnih'S fioin the'•princi'lial seaport, at wdiic h the straw 
could he delicered at a ]irice not e.'cceeding .iDc per ton. Port Adelaide 
is favouralily situatcci for tin- c'lperation of a null making .'lOtiO-COUU 
tons of fine printings and writings per anniun, also for the 
cstahlishincnt of a straw ho,iicl null. Ina'ieport to the i'.S (tcucrn- 
nietit,'' statistics,are guen of the production and imports ot wood 
pulp in Russia. Consiclcring the \ast. resources of the cccuntry, the 
tigures in huth cases are relatively small hut show that there is a .steady 
development ot the wood pulp industry, while the production is many 
times larger than* the imports, w Inch come pi ineipalh’ from Finland 
Riid (lerniany. 

The wood pulp and newsprint industry of Canada is dealt willniu a 
very iiiteresting and importa.it paper hy O. F. Bryant.'- 'Ihis article 
contains a description of the 'iiodern methods of nianiifacturo of wood 
pulp ancl newsprint paper and is well worth jiciiisal in the original hy 
anyone interested in the practice of this industry. '1 he total 
production of pul)) in C.inada was 1,074,■ toils in lOho, of which 
74l!,7'.)t'i tons w .Is■mechanical |inl|i 

F'd-rc.s. ' 

The search for new lihre.s in view of a |iossihle shortage in the world’s 
' HUpiihes of |iul[i wood contii-ues Mgorously. The war has stimulated 
this search in two ways: 1. The enormous destruction and ahnormal 
conStimiitiou of constructional materials during the war must have Its 
cfl'ect on the supiily of wood a\ ailahle for pulping iiui'iioscs for many 
years afterwards. ' 2. The consolidation and development of the 
British Empire as the result of the w.ar is producing a movement which 
must favour the demand for ))ulp produced within the Empire rather 
than Ml neutral countries in the (ierman zone; 

^ 5. Aitsf. Vept. Chem , Bull. No. 1, 1010 , J., 1017, -7. 

■' U.S. Covm. Hept.,^ 0 . 277. lOlo j 7., 1010, 108. 

, ‘A I^ulp and Paper Map. of Canada ; J. Roy. Soc. ^rts, 1017, 66, GIO, 031, J 
1917, 10-13; also Board Trade J., Fob. 17, 1910; J., 1910, 302. 
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The manufacture of comiuou « rapping paj>or from sugar cane bagasse 
is* being carricil on at l‘restun, Cuba, the output being (onsumed 
locally.llagasse, boHcvor. is not a inateri.il wliioli is likelv to liinl 
any really eateiiMve ap|)!ltation in the inaiinl.irture of white papers. 

Zacaton (.Mi'xuan nliiski rs a Cential .\nieriian gr.iss of whieli the 
root.s are e.'iiiloled lor Inusb inanutaaure The uiii.ss lecpiires 
somewhat seteie cofnlitions of iligc'tion ainl yiflib 1(1-,'ill o| a (ir.st. 
cla.ss hbre Xlie snyply j., «,,nu>«hat re-tnefe.l but MillieO'ntly eon- 
oenlrateil to constitute a sin.ill pr.ntieable sniirie of pulp inali'ri.il.'' 

The Imjienal Institute' Ijas ’reoei\*.sl .uni ev.unnieil samples of 
Tamboo|jje gi.iss and pajurus from South .\iin.i both these art' 
praetie.ible i.nv mateii.ds foi I he maiiut.o t in e ol e\iellent paper pulp 
in the eoiintie of oiigiii. but owin* to fhe rel.ilueh low \ ield.s of 
cellijose anil other eioiioinie rea-oiis (he tr.iii'port of these law 
m,itei,,ds to thi^ lountic would be iinprolit.ible / 

The *|Ues|ion of the iitilisaiiBn of lotton si.dks h.is been iliseiissed 
by \\. l; N'.uison "■ Cotton stall,, ^le a\ail.d.le in .Inieina to the 

ainouiu of :i‘J million tons annually, .ind .\an proposes to make an 

overhead digestion of the i hopped stall,s with eaiistie soda under high 

Bteani pressure This pioposunni h.is been put torward .. lime to 

tuni* lor many ye.irs Inil it i- not tei hnicallt ,i veiy attractive one. 
ihe cotton st.dk (oniaiiis, liesidcs the ‘Miln.ible ti.ist lil.ies, ',i pn.- 

poiidcratmg p'opoiii,,n of very shoit-w I til,res as well as a 

considerable . onjamiii.ilioii of d.iik .ohiiiied balk residues, and it is 

doubtful w hether the I o't of treat.. would beioveied In the\alue 

of the product obtaiiu-d" 

Some new libre materi.ds of inteiest have been tested at the 
Impeiial Institute- ,s a rush-like •plant found 

only III West .\ustiiiiia ft behaves very sjniilarly to e.spaito grass 
but the pulp i.s liable to be contaminated by specks of wa.v.or resin 
whith can only lie eliminated by iiiCKcasiiig the seterity of the 
treatinent. is a^tiee growing in the Kast AT'rnaii 

Trotectorato . the wood is very suitable for the maniifm ttiie of Soda 
pulp, (1 E, Walsh'' has contributed an article on the waste ],roduet8 
ot crop plants ciiltivateii in the L'liited .Statclt wlrn'li niiglil .serve as a 
lia-sis for pul,, Inaterial. The material available in largest ,|uantity i.s 
the rc.sidiie of the inai/o cro,,; corn stalks may be .sc'[mrated' by 

j. Soy. Xo, Art,, nil.-,, 64, Ki 2 ; ,/., iniG, an 
■' nrandaiai MemI, r..s. De/>t. Agr,c , Itiill ’ .aon, |<ii.-,, ,/ i.jp; ,17 
- /lap,/»./,, inio, 14, 103, ,h., initi, looH. • ’ ' 

'• Paper Unkanp, llllti, 35 , 371 , J., 11117, I3|, 

' SvU. Imp. /»,/, 1<I17, 16, J ; J.. ic,l 7 ^ ’luOl 
" Paper Mnkmp, 1917, 36, 2h3 ; J. 1(117, lo-jl. 
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Stripping the outer [jart for<^)uper*making, leaving the less fibrous inner 
portion for cattle foibbu. llnxuij corn i.> suj)erior to oialinary Indian 
corn as a pul() inaterial but the <juantiiy availalilc is not so luge. 
Some notes by K. S. rearsmi*'' <m tlu‘ dev<l<j)miont of Indian forest 
produets show that renewed interest is being tiirned to the mann- 
fa'Uure of paper pulp from matt-rials gi 7 )wing in the/ ounlry and that 
some <>f tlio jungle grbs''e.s wliieh cover larg(‘ ti*dts of territory are 
<le^lined to ]>lay a proin'meiit part in the jiaper,industry not only of 
India l»ut of the woild. IncHlentally it is noted that the outj'Ut of the 
Indian paper mills liclore llu‘*uar ^as about tons ami tlVe 

imports ill Itfl I -lo were oJ,:5P0 toit*. 

\\'hate\er ni.iv be ellei led iii llu* tUili'.ilioii of other lilties'and 
\ i*g(‘lal»le waste-, w oo(i mii^t alwa \ > remain the pi im ipal fiUnidation (»f 
five jxiper imlU''tr\’ l)e\<-b/pmeiit Is (o be looked I*'!’ Ill til'' ''VsteiiiatlC 
e\ploilatiou of untapped -ourees aiel e-pn lally ni the iitili-ation of 
inlermr species aird hv-prodm fof ^the !nii)n r imlu-tiy wliieh have 
hilh-rlo beiMi i'egai'<b‘d as eominei< tally luisiiitable. 

An outline «if llu^ sulpliite wood pulp ]iio'e''S i-, given in a useful 
paper by A. Smith,wimh bt- siudie'l in lonjuiielion with tln‘ 

article by Ih’yant already im-nli'ined 

'riie closest altciition dcsci\.-s lo ^Ix- pai<l to a piibluation by 
A. Sehoigi-r'' oil “’I'he ( ‘licmi't i \ . of W'ood ’ this i-, the most 
important article on anal\ lu al methods w Im h lias appealed for a lung 
time aii'l lakes lai.k as a classieal siamlanl ioi laboratory work in this 
domain The author recognises the tiimlannntal factors wlmh gosern 
the results oluained, paili'ulaily the ini|.-utam'e of the nieclianical 
pre[iaration of the sample ami the fact that no e.xtraaion treatment 
witli hyiri'olvtie agents is specific or Iiii.il, but that dige^timi, even with 
water -iml still more with dilute alkali, is a iheiimal .iiid r.ut merely n 
sol\»,uU process, '['ho details of the dilfeieiit determinations are too 
lengthv for (jUotation ami must he obtained tioiu the original article; 
it is ohvious that wuh leaction- of this (li.inuter c< iisisteiit results can 
onlv beacliieve<l by rigid adhereme l«> the comlitioii' prescrihed. dho 
definition of “cellulose as the residue left’after alternate treatments 
with chlorine gas and sodium sulphite until the disappearance of the 
colourreaction is perfectly legitimate ami disjioses of the impression 
that cellulose of whatever ongin is lU’ce'sanly one and the same 

^ J., 1017,6:11. loit'., 2si>. 
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ilefinitu olu'uiical entity \>ith " iiii|)nnties.'’ This residue is a coiniilex 
of iiMoeiatt'd proiift-^ N.tninL; witli the orif;iii Init ('.ijiahle of classi¬ 
fication accordint; to <lii‘nii%d t\ pes, «Iticli in the ease of wood eellnlose 
eorresjaitid with the n.itiii.d dilterenli.itioii lietween eomfers and hroad- 
leaf trees 'J'he on.stion ,.f the |iro|iriety of hoiliin; out llie raw 
material with dilnre len^lie alkali ht'fore ehlorniftioii is not definitely 
settled. Snell tH'.itiin-nl .i[i|iaienfly redilees tl*!i Meld of lellnlo.so hy 
13 , hut on the olliA- li.ind its onii.ssion may veiy [lo'^ihlv leave ill 

thi* re.sidne pec lie siih.t.nu e.s whadi ceiitainly do not lielona to the 
eelhilo'-e Ioniplev, iiiiJie oi less,"aeiol'dino (o the eh.u.ielei of the raw 
matei lal ■" • 

A stu'ly of the eheniie.d nioclilieali^ns taljim; pl.oe in de. .ived wood 
has heeii made hy K f. Kc*eo ami .M \\ Ihsse''- who hate analysed 
Kiinplt'- of lloiiyl.is lir at prooeevyjte st.ie(‘s of decay The yeeat 
merease in prodn. I- ocliihlenn ((jiislie .dk.di l.ikes pla*e diicdlv at the 
expeii.-i'of the c cdliilo-i-. there is ;d-o .i ptcoyressite disappeaianee of 
the j;ron|is yiehliin; .eeiie .0 el ami Ini'lnral, while the nielhylfiirfliral 
and melhow 1 tiionp- ,iie les^-t.inl • 

1 he IIIili'.illoll id the t .mi (plant itte-- of w ood w .mte prodiic e' 1 in tile 

L'nited Sl.ue- m lie- .. a p.i[ier hy A 1). latlle" The waste 

from the lon^h.it tellow piin' indimiiy ahiiie is Miltieienl to produce 
■lo.tllto ton- ol ■■ ki.ill p.ipei daily |,y the siilpli.ite proi e,—, he.sidea 
;i()00 tons ol 10 - 1,1 .Old |■,(llt,(l•Ml ealhm- of oil ot linpenline hy snitahle 
extr.iclion pi,,,,?.,- I'.u t i.nl.irs of a pioee-s lor etliaelion of 
rcsinoiis wood u.i-ie-l,v pelrolenm spiiit are ejveii hy I’almer and 
lioehmer ■' '1 he -lump wood is mo.-t Inelily ,-esnioRs ,ind theiefore 

most -uit.ihle tor ih ’ reicitery ot turpentine, le-in, ami oil^ either hy 
Vdlafle solvents or destimilive distillation. K.xir.ietioii ol these 
pnaliiet-. hy dilute alk.ilis doe- no* appear vet to have cjiveii .-atislactory 
result.-. 

hroin .sawdust or -iniil.ir small w.i-ie, ?di oliol i.s piodined hy, the 
hwen-Tomlin.son proee--, the yield tirin* iU gallons ol alcoluil yor 
cord of sawdii.st or hogged wood wa-te rontamiiig .'lO ot water. 
l’roees.ses p-itetiic-d hy Nieolardot .uid hy (iaza^oie^ajtd Demnth relate 
to the details ot, the saccliaiilKation of sawdust for the ]iroduction of 
dcohol.-’ One of the major ohstaeles i.s the dilliniltv of ohtaiiiing 
tiynhing approaehing coiiyilete sac.eliariticalion ot the cellulose. Tin's 
ItlHcnlty IS said to he .surmounted hy using only snlluieiit moistiiil; to 

"• J Iml. A'ng Chem., 11117. 9, ZSt, .; , y-,; 
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damp the mateiial and Supplying suflicifiit hydnx’hloric avid gas, 
preferably nmler pressure, to pnfiluce with the inoisturo present an .acid 
of at least 10 voncenlralioti. With 10% liydrochlorivavi<l velluloso 
is completely l»ydrul\Mrd t«i dextrose"''. 

1^00*1 wiis (9 lifjiiois .—The maimfiu-ture of alcohol from waste 
sulphite Inpiors, without restiielious, for use as iimUT spirit, has liocn 
recommended in S\\e<len pio\ided the sulphite alcohol is dcuiaturcd 
with benzol,'*’ A pnKcss for the preparation *of easily termenlablc 
iquor is describe<l by Tartar,'" couHi^tiiig in recovering the sulphur 
dioxMe as far as possible by coucmitra'ion in presence of sulpliuric 
acid and oxidising t}u‘ lesidiia’ traces with pennangauat**, a specially 
acclimatise*! yeast is then not retpure*!. Oman"* points *uit that it is 
practi<‘ally impossihle to m-tUralise sulphite Inpior u iili chalk alone and 
recommends the careful ncntiah-sition ot tlie lye in tin* lir^t [ilarj with 
chalk ami .snhsc«pient!y to an asciTtaiiu'*! i»ptiiiinni liinit (o o*J-() Od-.V 
pcidity) hy the a<iditioii .of the (alcnlated amount ot iiulk'of lime. 
A general account of the main jiroposaU for the utilisation lU waste 
sulphite lyes is gi cn in a papiu* by Ikueriilge Among the vaiious 
patents for the utilisation of these iyes ns-ently piil)li''lied, a proposal 
hy M. Muller” ma\ be noted for leiiming the sulpliuiic acid of nitre 
cake by roasting it with the waste ly*‘s and recovering (he sulphur 
dioxide produced. No propositions of really oul.slamling im{K)r(am‘o 
have l>eeu put forward fur the ellW tive utilisation of tlu' liipiors on the 
large senh* in the recent patent lileratun\ hut many small ap[>li( ations, 
fjj.y for hiiidmg agents for \arious purpose^, have been suggcsttsl. 

In cmiiu'ction with soda pulp waste lyes a eei (am amoim! i»f imliistrial 
research has heen d*»m* on the lines of deslructiso distillation with 
recovery of methyl alcohol, aci'toiie, light, and )n*avy oils. Following 
a pi'itent taken by A. H. While,"- a fio’ther (h'seriptioii of the process 
is given in a [lafior hy the ''ame autlmr."* 'I'liis process is of considerable 
impc\rtance owing to the rnoel arrangement «‘f the retort, whereliy the 
process is carried out in a somi-eoiitiimous manner. The liijuor is 
caused to How dow n iiKiiiual heated lulnxs in which the vapours are 
allowed to remain for from o to loO seconds. An a'pieoiH distillate 
amounting to Oo-r) (»f the hlack liipior treated is ol)tai,ned, containing 
lb81 of methyl alcoholand OoH of acetone hy vol. The voluminous 

Knu. r;it lOT.L'HVl'tKl, , l‘U7. U73 
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CRrhon.sccous ash acts in soinu <Uw ‘0 as a catalyst, facilitating tlio 
splitting lip of thc- volatilc matters ; the tar contains oO of phom4ic 
constitiicnls. The Ik*-! Jesuits are protluccd at ‘JSS'-iUOT^ This 
process has so far only Ik'OH uorked in an e\peiiincntal plant, hut from 
the result''pnhli^hcd there is every rca-'Dii to expi'vt that it Mill form 
the starting-|>oinl of an indu’'trial rc<'o\iT\ it^\alnaMe I»y-pnMinets, 
the principh* of whii Ii Hill uUimatcly hecome /taiuhnl firactice in xdl 
mills workitiiT the "oj'^ procv""' 

In connection with the ''.imo syhjort* d (\ l.aurcncc"' (’cf'crih’s a 
proci'ss f,.r fhe dr^tiut ti\(' distillation of c^paito Maik l\e^. d'hc 
ex|H*riineRt'' hcie recorde»l an- the onl(‘(*nu‘ of u's<‘.ir( hes<'ommnnicato<l 
hy Ivinman, nho wa^ tln‘ originator Af tin* nro( i".s. 'I'lo; concentrated 
black litpior is mi\cd with ;i,«alcnlated propintion «if iinieand lh(‘drie«l 
mixt*ire is <list died on lra\ ^ in presern e o| supci heated sf,«ani. ( )m ing 
to the excess ot liiiie and the consi'lcralde percentage of sodium ac(‘tato 
in the li'juor-, a< etone and not methyl alcohol is (he mam i oiisiitnewt 
of the ii'iucou-' distillate and tlie prot cs^ is dt'signed m the mam for the 
pr<Mlmtion of aM'tone. I'lu' lalv priMluits include .f soli«l constituent 
eone'|>ondmg to a p<»rtion of tin* e>parto uax remo\<'<| hy the dig(‘stion 
litpiors, u III- h I an he s.'parateil m a utilisaMe form hy fractional con- 
<leiisati«U) Comparing the tu(t pro-esses ^\’hlte’s aii-l Kiiiman’s, tlio 
prosjKats «if ('conomn' s-ic-’ess are apnan-iitiv m favour of the 
fornu'r pro-ess (»ii ac-ount <'f the -‘ompli-ali-'ii and I'xpcnse involved hy 
the inlrodn. tioii^ f lime in the latter an-l llie greater dillicnlty of lixi¬ 
viating the soila from Jhi“;ish. Sjieeial points, liovscter, inav determine 
thenltimate r«‘sidt in adifl'erent w.iy, as for ins|anc<‘,^he feasiliility of 
mechameal realisation, cost and life of plant, ialiK^ of (}\*' respective 
proihicts, etc., and much pioye<>r work remains to Im* done hef»»re either 
can he placed on a commercial halting as an a-ljoiict to a wood or esparto 
pulp mill. * 

The hlack lyes fiom I'sparto hoiling contain, besides a dirndl 
profiortion of wax and about .") Of a-- Tic acid in the form of sodyim 
acetate, a .snh.sUntial amount of a* pentosan (\ylaii) and, as the main 
constituent, the si^lmm .salt of an aci<l derivative of^Uie lignin, having 
many points of resemhlanee to latnge’.s “lignie aihl.” C. Ihidde''^ 
has studied the |K>.s.sihle utilisation of these snhstanccsaml has proposeil 
a proces-s wluTehy the concentrated li'jU()r is mixed with a definite 
quantity of Hiilfilmric ainl or nitre cake. The earlier portion df the 
diatillute contains acetic acid atid furfural and the latter porticni, after 
^destructive ili-stillation ha.s set in, Women alkaline, ynddiiig tarry oils 
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Riul ailirnoriia. 'I’lic H(Mla i/iav be recovered as sodiuiii .snljibidij and may 
bo worked up u^tlie form of a‘cau-sticised liquor... I>v \arying the 
conditiouM and a\ oidin;^ de''tnieti\ e di-'lillatipii the a< eti.' ai id, ')/, and 
the furfural, 1 .”1 , tii.iv l»e re<ov<-red as Itefon; atjd tlu' lif^ruc aeicl 
rcKidue in the still,esparto re.^in, ” colloctod in the form ot a black 
Binlered nias>. It h;^t^ certain applicati(>nM as a \4[ni^h <ir shellac 
substitute, and yellow t^i brown ci)!uurin^ mattius nijiy he [ireparcd 
from it *■ 

X/'c, iul }^'I ore s<t 

Ainon^ l.luMiiunv patents who li have bi;en published in (onnectioii 
with the iiianiifacture ol cellulose fadp from tihroiis raw materials u is 
only possil»l(5 lien- tii mcnliou a few which eftract special altiiitiou on 
account ol some mncl interest. One o| lliese rd.it lo a prtn-ess 
d(5vised hy .lardliH- and Nelson'"’ ))rinclpalU for the inanufa'tun* of 
pvlp bv the hisiilphiti- prortiss trom hanibooand simil.irmetcriaU u)ii<h 
are mixtures ot li^no. eliniosc wr.h substanti.il «juantiii- s r»| pn naellii- 
lose. While the " frei* ” siilphiirous acid is a s[>ccili( leam-nt towards 
the lieriin, it is ineiletine with regard to tin* pectin, tor the removal 
of which a base diyestion lupior is retpiired. 'I’lie tomhini'd rca<lion 
is obtaiiH'd by iisiue a })ase \ ieldnn 4 a soliibh; neutral sulphit,-, -vm h as 
a liquor ohtailieil hy t li(‘.Ictioii ot Hulpimr <llo\ide oil a sUspcii'lon of 
luaciie.sium oxide in water. 'I'lie lii^dii'i* the li'inperaturt* at wliuhlhis 
liipioi is prep.ired the lusher is the proportion ot h.ise” to “ trei* ’’ acid 
di.ssohed. hiauii a liipior [irepansl at l.'M'. ov hu^hei- .iml containing 
0-8 ot “Ins'’’ K the whole of tin* fn'e ai id is ah--ntlied in the 
reaction with the liyiuu, leaviurc basic li<[Uor whit ti h\diolv''es the 
pectin. A pn)ces'> tor llu* fractional (^’e,.K(ion ot m.iti'ii.d under 
alternate acid au<l basic ■ conditions is« de.sci ibed b\ llarnist,''' in 
which a solution ol ainmoni.i is used in conjunction with sulphur 
ilioxnjc so that liu' mati-rial i.s ;;radually di^c.stcd with predomiii.iiice ot 
one or tin* other .dtt'riiatcly. I'iie use of anuiioiiia is lilo'ly to prove 
too costly oil a manulacuuiny scale, Kut the process lends itsclt naulily 
to the iVco\el \ of \lie rcai^i’iits and to llu* [iiepar.ition ot by-products 
utilisable as l(»dder or fcrtilisv'r. 'I'he jnanciple of fraitumai di^i'stiou 
has lieen very successfully ap[ili(;d to the soila pnnt'ss by W. Kaitt.'”* 
'I'lie n'adily solidde poUic and ^uuiiiuy matters an* extracted at a 
nnxh'Uiti* temperature with a partially exiiaii.sted <au.stic li<pior and the 
more resistant li'^nin i.s tlicn attacked liy a fresh strong caustic liquor 
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Ih' at a iiitjh (iMnix'rAtun’.^ Tlic it'iuftval (jf the gummy 

matter^ Ju-fon* a Higli ‘lig**-!i<'i{ (fuijuiaturr is i has a rt'marka)>lo 

ftTt'ci on ihr ♦'oh>ur of tin* luiishi‘«l (I'Tlnlosr. .cnl imlih ai lif»l st)iia jmlps 
pnxlucMl m tins way aro almost as laight ui (olmir as Milplnta jnilps. 
S. 1>. Wi-lls'' si|.^;csis that 'Ullii U'lit snilnini ii\tlio\i<h' is adsorlM'il liy 
\\-.o>! -hips from a- «> .solution (o pirtMi mf I hr major p.irt of ihi* 
reailiori .it lliat i oin^nl rat ion, and (li.it .oji|.>/s ddiilion of llir liipior 
\tV ihr .ondmis«d strain .liter (hr tii'’ '!.i.;r is a<hantai^U'oiH. as it 
fAulit.itrs tin migration ol the (Nie-s1,f v,,diiiin h\iiro\tdo liom the 
<ligestrd < ellulo'r aa«i o modtia I rs 1 1.. d>st i II, I n r ;i<Iioii in llm lal(T 
.stages A novel sV'Inn of digrsiiMn i .*d, s, rihr-d l.v M A. Adaiu"’“ in 
\vhi'h the linelv' groiiml iiMteri.d, -»/. h.ini, al wood pulp of long 
til»r«', to:;rlhrr uith an .old dige'it'm hip*<'i, is passed eonliniioiisly 
thl'oi, Ji <ilgrster .It .Slj, h .1 IM(e lli.it *11 is expi^.'d to .itelllpl-ra 
lure ol for .'lU iti nails ’I'his pioress Is oid\ applieahle 

to pre\iunsl\ ground m,i(<‘n.d in \s’Iii< n ilie tiiio' .•onsiniKal in 
piin-M.iHou Is ri'dioed to ,i minimnni , it <.ni .dso hr .ipplied to the 
li\<lrol\sis ,,i s.iudust l<a’ the pio<li|, i mn m| tei meiil.d»h' sugar. 

Ith ill'll/ii'f. 

In pul]> pro-lueing eountries tin* ptoc!i:. uou of hle.’o h liipigr from 
< lilorine made hv eleelrolvsH, with iau li< 'od.i .as a li\ piodint, is 
heeoniiiig '>t.aiid,ird pr.o'u' Ihis n p.n 1 1 -iil.irh (he < ase with llie* 
largo AimTi-an w ood pulp paper mdl' Smiie unlea .uc [iijhlished hy 
.) Vamasaki'"' tm t!^■ vwtrking of the Ddlili la‘\k.im rieetrolylie eell, 
vhioh is <me of the most Mueessful s\si,.nis m (h iiilany and AiMtria. 
The caustic liipoT priMlueed had a toiKeotj ilioii of .’i .h-l-fi-.A and the 
ga.scoMtain(d !).“> of ^hWiniie W'llh (aihon ano<le .ind eiiiTent 
densitv ot ()-7 amps, per sij. the \\ M h. wa.s d G \oIt.s at GO 0. 

and t-d \olts at'lo G. , the* current rllii leii* \ \^as'.)d . T. H Vash*"''- 
has di'signci an interesting plant foi* the loiiiinuous hleaehing ofp.iper 
pnl[) hy ini.\ing it witli bleach Inpior * ud i^a.ssing it through a f^Tics 
of intercommuniiating containers^luted vilh paddles which transport 
the stutf giadiially and iinifoi iiily from one e^id Ip/lie other. 

Si :ni<j 

In the si/.ing of p.ipi^ the mc<haMie.d emtdsif3’ing process enables 
many uiisap^nnliable siibstam.es to be used in combin.aliun uitli tin; 

./ Ini{. Kn>/ ('/ii m , iniO, 8, <>o| , ,/^ lUUh 
Krie Pat 7 . I!M7. .^)H. 
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ordinary resin size, which otherwise could not l>e uniforndy iiicorporat«<l 
therewith. WhHher the majority of these forei^i suhstances have 
nuieh real .'^izin^ ctliciency may sflll l)e .some\/hat <loid)tfiil, particularly 
if their melting' or sintering properties diller materially from those of 
common ro.sin. An emulsifying apparatus i.s des<Tihe(l hy Knitller 
ami Oppon*"- in wliicth heated size i.s forced ■under high [ire.ssure 
heneath the surfa'-e (►V water ami the pressure aifd temperature 
are sud<lenly lowered. l)e Cew specilies t^ie emiilstlii ation of 
15 / of puradin wax with the O'siii siv,e'"‘, this is stated to produce 'a 
kiinl of suhstitiile tor waxed pajK'r. 'Phe admixture of 1 of a rubber 
product with resin is also (’Maimed."" 

Coiimaronc and imietic, constituents of l ertain fraetioiis (»f coal-tar 
(liKtillatcs, are resinilicl by tn-atmcnt \\ith '.^iil])hiirii'acid ; o lo ^larts 
of such artificial resins are melted w ith 1 part of ordinary rosin and the 
mixture is sapoiiilied to .an emul.sion siotalife for si/mg paper.'"' De 
Ctw"”' prepares an .amnionir.ni refill.ite size in presem e of .an exeess of 
free ammonia hy loia ing a cold tliick size into an aninioniai al solution. 
(Jemmell ami .Miliif'’"' liavi; alsi* patented a si/e in.idi' with .ainnioiiia or 
borax whirh is iiitemled to he decomposed with alum before Iwing 
a<hied U) the stulV ni the liealer. 'I'h • combmaliou of a lolloidal 
emulsion of gelatin, alum, am-l resin siz(‘ for use in tuh-siziiig is .spe<-itied 
hy Sindall and lUton.''''' .\ muel idea in (oinieetiou with surface- 

sizing of paper is pul t(*ruard l>y H. ('lavel,"’’w Im produces l»y arlilicial 
means ;i layer of tr«»th in llie sizing ami the tixiiig b.iihs and passes the 
pjiper through the to.un lusir.ul ol through - tiu*' lujUid 'I'lie most 
economical and cVVcilive way ot utilising starch in the m.iimfat ture of 
jKiper is to a{ipl\ it to (In*siipfaci' of the uehal some point in its passage 
over the machine. II \1. Wlu'elu right"" h^« devised a veiy satisfactory 
arrangement for a[ipl\ ing’a solution of starch or “ fceiilosc ’’ to (he surface 
■ of the moist paper at I hi' press-rolls. This ;ifrangi*ment, w hich is .simjile 
and does not inti'rfere u ith the rate ot oulpiil of the {lapcr, is likely: to 
prove of eonsiderahle importance and utility in giving starch-linishes to 
printingandw riting papers with mosi i'tllcicnt results, an<l it de.scrvesthe 
close attention of papenm^kers. 
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»'• h's. p:it i.L*ot,o;)(i, ./. ioir>. 1307 . 

Ku^. Tat 17.o7'» ./, IDM), 1315. U.S. Tat. 1,101,SOU; lOlU, 1000. 

r.S. \\d l,333,l.->S; ./, 1017,503. 

’"J Kng I’af 101,013 lOlU, ,/.. 1017, 3S3. 

V Kiifi. l‘at. 10,330 1015 , , lOIU, SS7. 

Enj;. Tat.. 101,Sjr); 1015 ; J., lOlU, 1315. * 

““ IkS. i*at. 1,105,hSS. ,/ 1010,1000. 
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A R'allv u-irful pk'ir of locliiih'al Ii lias Ih'oh rarrioil Uy A. K. 

Sumli‘rlaii'1.'" ulm lias miin-tl llu* ollVi i of a-ldiiif: (lu‘ colour, si^o, 
and aliiiii to ♦lu* >tulV in tlio in 'i\ <!ill'civnt orders Tlio addi- 

tioimf inyildh’iits '■liould imt li.- mad«‘ yidi^'c rimiiiatcly, a'' th<* 

ordrr of tlu‘ addilii'ii^T ha' a inarkc*! inllio io c' on*llh‘ rcointinical livation 
of ilk' <(»l<mriui; matter. 'I'lo h/'t u-'idts aiv ohtannw! h\ a«ldin^ to thi* 
})ul{> lii-'t th.‘dxc'toll'solutron, iifvt the aliuii, aii«l lastly tin- >Ua\ (ho 
«|Uaiilit\ »if aliun h-iiiy loss loi ha-ic 11 \ 0 'lutN (li.iti with ai id rolours. 
d'cHi non |j alum tii llii‘ t"i mor c .I'f u dl ^•\ on sn ip 'onu* oj (hu c olouring 
matu r oil (Im lihir , 

'I'lio <(Uo.'tii*ii ut the iiuimii'.d 'dclci miu.itioii of ilo' doyioo of 
hiMtyi;: has al«a\' I'tM ii .luailiny a 'i ,iiid .itiui.itc' solution A 
|Kufr<:]\ siti'laMniy m.'thu.l has not \t ( hrm* found. o\t'U for 
« oniji.ii*tl i\ 0 'h'tri III Ilia 11'Ills ^ |it*t|Hi'.d lia' In cn iiiidr'* to imasU|o 
dll' visio'K\ 111 (hr iail|i niioiiiy J"Uiid (hr ImmIit tiiHiyh h\' 
f;Us|iondiiiy ivsistam r hxls ui (hr |iaili ‘>f tho'^ and .i|lo\\ iitr tho roils to 
rotafr thr sii'|irii'i.iii sh.iK .l^aiii (lio 'ju iiiy »'f a il \ natnonirtrr. Tills 
liirtlioil js, s,) iiitii It mlliirm rd hv ,sr. i.iiil.iiy fai Inis th.il it h not Iikoly 
to |iM\r .(••rjilahlr lit [iiaitlM' All'>tllil' Mirtlliid. \shlrh Is ojirU to 
li'ss ohjri (lull. H h,is,-,i 1,11 (hr nil .1-111 riiirjil uf 1 hr I air uf diailiin^ of 
tin* uati'l lliilil thr {)ui|i tlliuimh a uiir -lutli r-rllll llldhatluns aiV, 
ohtalllrd uii thl» l'llinij)lr fiuiil an .»| ipai at Us ilrst^nrd lo' M. IvlrrU-r 
ami |iut '111 (hr jiiarkot )<v L Srhu|i|iri of la i|i/i;; " ' 

/■r/W l/a,/o/r^. 

A fuini of sti.tiin.f (iiiVci i|iu , .inijilrtrly li oiii .,11 |)rr\iuus ly|>os has 
liroli liitrO'luird hy thr \\alf 4 ifd I'!ii;;in''ri ,114 WuiKs, Ltd.."' the 
slraininy sUi fai'r lioiiiu an imluiri! plaiir funnrd In htui/uiil/ll rollurs , 
revoh ini^ at iiu irasuiy speeds as f hr |iul|riluus < low 11 I hr im Iinr.^ Tho 
imiTou Hjiaics hrlurrli thr lolls luiisti* tr thr .'li. 0111111; “slits aiul^thc 
knotft u Ill'll fail to pass (hiourli »itr ihiouii 'ill' li\ llir hist roller into 
a reorjita-h*. An appar.itUs tor autoinal irallv ir;;iria(in^ tin- djliilioii 
of thr pulp aii'l !(•> flow on tu thr nia'liuir l*.i' hern patrntod by 
Trimboy’'' . its ojioialion is based on (hr frn lioiial rr'isiam^* of tlio 
pulp. T l>. Nutlall'"' has prupo-nl what appear.' to bo a very 

/'a/'fr 36, IUI7, It.'.; ./, lUJ.y .'.U:; 

s. Wrht', US. P. 1 I |.L*01,WI1*, J . lUM!, 

”* u .s. Pju i.iuayia. ./, luiu, 'jui 

Hup. Paf. 4IS6'1!H:, ; J., I'llti, n.'s. 

Knp. Uiit. 17^ t/IUla , J , 11117, 2HS. 

“8 Knp Pfit. 3JhQ;i<JlJ, J, lUlO, 303. 
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1 

advantaj'pciH H(‘lfwuntai!H‘<l srIiciiK* for jli'^frihiitin;' [unvcr and steam 
to tlie heatiMN afid paper niailiine, aieonlin;^ fo wiinh ca* h group is 
treated as a complete unit with <its separaUt* '^team ( ngine from whir li 
power H tiMiHMiitted rlirefily to i)ie l»eatei> ami in the form r.f 
eler'tncity to the papi-r machine unit", while th|; exliaii"! .'itcam 
dirtcliarges into a <omtion main from which (he,di'\ing <\]iiiders are 
fed. An auxiliary air-Mast aiTangcincnt for m celciMtir.g the <lrying on 
the r'ylinders is dr-serihcd hy A. If. Wlutc'^' and an airangemeiit 
patentr-rl I>y I’ope"'^ prr)M<lrsff()r a»vcry hmi; e\[io"iiie of the pa[«r’r 
after jrassing o\er each (i.air of cvItndcr^, )iy mounting earh of the 
npjier range of cylinders vertn^dly alto\e the < on (■-ponding cylinder of 
tlio lower range , 

A rather attractive proposal for supplying -h'.im to (lie diving 
cylinders is made, hy \V. A. .\itkcn.“® Tlie l ylindci- aia- divi<lr'i*l into 
two or more groups, each with .separate inh-i and dt-iharge mains. 
Tlie whole ot the steam mjiiirerl for diuing is .•itlmitled tr) the la.st 
group at the dry mid of tht' maMiine and pas-(•^ through eadi group in 
series to tin' we* end, tf'c discliarge i)iani of cadi group heing 
eonnected with the inlet main (jf tln' next, whidi is sitijate<l at a 
higln'f level so (hat drainage of eorfilensfd w.iim- lan t.d\e place. A 
(kw ice tor <ontrolling the supply of diving aiMin hy the electrical 
oomluclivity of the moist paper has hcmi p.iimied hv K. \\ Ihitts.*-” 
Tlie paper passes lu'lween a pair ot rollers eonno ted with a 'ouice of 
olcctrieitv and tlu' eurrent wliieh p.isM''. iluoiigh (he p.iper operate.^ 
the steam valve tlirough an ehs tro-magnci 

(. ^ //’u.'/c J'llj'il. 

Owing to llu' scarcity ,of raw niateiyals, im ieascd attention ha.s been 
turned to llic ch'aiising of printed waste paper. .Mild alkalis and 
soa[) aie gein'rallv em[)loyi‘d for (his purpose, but K’ohm and Haas'*' 
proposi' the u.se ot proteolv (le ,aml lipoivtic eii/vmes suili ns tho.so 
obtained from the pancreatic gland of animals ot from the papaw fruit 
or castor heans 

In a process patei'itod hy (he Neod’diulose (’o,‘ the impurities 
loosened by soap are collected ami separatcil by meatuig a foam which 

t’.s. I'nt u . J , 1917, 9(i0 

'>■* V s I'nt l.iil 1917, :i;u. 

Ewii Vm lO(),2JS/l9ir., ./, 1917. 7<is. 

I's. r.it I.gig,oil, 1917,gig. 

. >■' (Jer Tilt gHr,.ssi; 1919, ;i:.7. 

Kng. Pat. lUe,05:)/191l> J., 1017, H98, ami Km: Kat 108,4.34/1917; .7., 1917, 

1045 



FtBKKS, TKXT1 L::s. t ELLUI^OSE, AND TAl'Klt. 


153 

ib/onileri'«l iMo l)\ the .idilition nf a fnt va'(‘line. An a|»j>ar.iHH 
. (Icvisod ]»v tie- >anh‘ m\eiitor>’-‘ (if a nnUinit druin \\itli 

lireakin;,' .Hid M)n\i‘\in^ J'I.id« -> <lejic^idiiii,' Iroin the Ijuri/diil.d a\i''. 
Tho liT't jiaif <'i th(^ drum, in uhi' li tlu* pajici* k ImiKi n up to a pulp, 
has Solid \\ali'. the latter j ait IkimulC perhnalcd w.dN.'•n ill.it \\ hen 
tho pulp ha'.i"i^iicd ill*- It.Mil of a li'lhn^ loj^euiil iim" it may he 
wa.^'hoil liv 'pr.Wi'cf w.iler duo-l<d oii it fioii>‘m'nle Aiiotlicr !y|(‘ 
of drum m.uhiiie ' If.t' hil^t.il ron\oliil 5 ‘'iM ou the iii'hh' toimuiyi im 
open (li.uim-l [or lha !r.i\<‘l of t^lu* m.jtt'ri.d, with oh't niet loH'w hi« h 
impede the pi '.lye of iiniedu'eii pi..ee-^ ami return them U[i the diuin. 
'riio pimrijde ot u.I'liino ua'le p.ijii r ^locK hy je(> of water direeted 
on the 1 e\ ( I 'e ode oi a u ire »lot li wilh the mo\ nio pulp on (he olhei 
side M p.itenteil !t\ S Milfe' A lien t \ pe ot puljuiiy m.n lime h.i' 
heerf le- id' d. ( oil (a 111111 .1 '^erie- o[ pi-opeller Made' rv\ oh in^ .it 'U< Ii 

a liiLth 'pred that ,i di .iw iip.t .iv t mn m <-\et t<-d ay.iiti'f tin* inert i.i ot the 
papel ill the 'iMpciidmo li.|iitd.*.ind tin-i ompoiieiil tihies ot the pajHi' 
are dr.iu n .ip ii t ‘ ' • 

• 

* /// r<ipri 

/•’////; I'lii / !•' .1 lJ.\,m .ind Imioii' ' yi'e ^ome general 

inform.iiioh on ihe 'nl.je.i ot Idiuh'U Idt'i p.ipei' fiom whnli H 
Wolllil ap[.e,.,i 111.it hetoM I he w .ir 'Oliie .'lOO.IiOO ()(i(»,(lOl I 11 1 of foteigll 
ehenmal tiii.r piper n.i- mpoite<l into dii' eountrv ;uid that tlu*. 
Kn^h'h iiMiint.n 1 III cP' h.M o ''ue< <■ -fuih ^oh ed t he prohlem of makiiii; 
till' el.i' ol p.ipei II? the hiyh'‘''t 'lU.ditn Siieei''' lia' al.'O .ittendod 
the in.uiuf.n I lire oi liller pulp toi lirewen Use ' Ui lioth these easc^ 
oottoh 1' tin- mo..t 'Uitahle j.iu m.iteri.al and tin puritv and 'ouiidnos' 
of the hhie the mo-t jiiipoit.uit eon-.n|e<.ition Aeeordiiij^ to 
(lawalow'ki'-' tin' punln-.iiioi? ot tiller pajM iiy ililule hydrolluorie 
acid i'I .I'lh' ellei ted .M rey.inl' t lie 'iln ;i ))ul the lime and ifoii oxidt* 
are somewhat re'Miant to ihi'a^id. * 

Umiiii‘1 i<ll Staiidar'ls lor the < on?( o'itn»n ,uid pioperties of loofin^ 
felt ho.inl h.i\(‘ lieeii adopted m (lerm.inv' " and the use of efound 
hark wa'les in the inanufaetuie of iIh'm' hoanh and otliei- .snei lahties 
• 

F.ni: Tilt loi,'i.-,L> I9ir,, , |<||7, .'.H, 

Kni: I'al l!Hii, , I',il7, Ik.'S 

F.ni;. I'iit |ii7_H0;'l!flli, ./, I'.)I7, Hr/l, .in, I Ki.j! I’nt HID.-’.iU, I‘.H; , •/, 

1917,1171. 

Wii.i.' Kiiu' I'll ;(,T02/l'.l|.'i; .7, IKIfi, S.'Ct. 

Aiinhnl, 19111,46, 1.79, ./, 19111, 7:i:t. 

F.hI.t .7 7;m/ llr^t' inri, 1911), 23, tlH; J, 1919, 1179 
"* Z. ntial. c/tim . lOl.'i, 54,».'|93; J , 191(1, 2.79. 

K Mgtfndl^ruf y 191(1, 34, 49, J , H)I(3, 1199. 
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is recoiiimcn(le<l l>y 0 . Kress.’®* iVoini-siiig results have been obtained 
by flcTccning an 4 refining fipcnt’Unncry bark or prtlp-wood Kirk and 
mixing the pHnluct with a profiortion of #tan<larii fil)re pulp; wall 
papers, wall boanU, and’fibre tubes have been made from these mixture.s. 

A new method of makitig rooHng sheets is deserib^d by Woodley,’®'^ 
according to whieh tuoist pulped stock is incorp(n-ati‘<l with an 
asphaltic binder by forAng the mixture repeatedly thiMigh perforated 
plates until homogeneous and therj rolling it out into sheets. 

MoishiiK-jinxif jidjii'y. In imdung ve.s.sels of paper which has to bo 
rendere<l moisture-proof, r.y., by waxing the lini''he<l article, the vessels 
are mflde up by uniting two sheets of paper by an a<lhe''i\e*’which is 
immiscil>le with the proofing agent*, s<i that the [inHiting agent cannot 
jienetrato right through lla* papei.'"’ • 

()i iKiiiirnfid /Hipn. I’ajar oi iiamented by deeperand lighter .shade.s 
()f colour on its siirf.icc is made, atg-onhiig to a patent hy d'he 
Sirathnioro Taper C<»,'"'hy ajipliing a colouring or deiolorising 
medium to the um ien su^dace 0*1 (he web on tin- wne by means of a 
pressure rolliT. 'T!ie uneven surface is jirodueed l»yj)iitting the lirst 
suetion box out of action so that the pulp tends to liank U)> and 
become cruslusl by the dandy roll ; the colour may l)e sprayed on 
to the uppej‘ eoitcli roll, and thus applii'd to the paper, being «lisplaced 
Iroin the elevated porti<uis ol tile shei't and conccntraleil in tlio 
^.depressions. 

I'uhauif-i-il Jdiit’. Plates »)f hard vulcanised fibre are softened by 
steeping in a solution ot /.me chloride (l.:b), dried in the air, 
imjiregnatecl w ilium emulsion of oil .md water and siibsripu'ntly with 
oil alone. 'Die Ireali'd plates are <lipped in melted parallin wax or a 
solution of sodium silicate. They are lleyble an<l can be used as a 
sulislilule f(U‘ sole-leather.' ’ A new modification of \uhanise<l ti]>rc 
is [iivparf'd hy impregnating ordinary vuh'aniso<l tihre with a solvent 
whieh^may l>e used for displac'mg the moisture from the washed fibre. 
Alcohol is a siutal'le displacing* medium ; the alcohol is then itself 
displaced by a [uoofing or softening st\l)staiKe which is soluble in the 
alcoliol. For m.staiice, an intermediate “ ]>akelile ” product may thus 
bo introduced and then fixed as a solid comleiisation prinluct by 
heating, or elsi* a tiMnlitied oil, sucli as sulplionated oil, may be used to 
im}KU’t flexi)>ilit\ 

'■*' J. IhiI. Kn.i Chrm., l.un, 8, NSt; ItHU, IlOo. 

*52 IMIJJ. l*:v( , J , istub tcK'U. 

.V. Itickolf T,S. Tut. 1,20.1,302; J., 1016, 1256. 
l*al. 10S,3t0/*‘‘”‘K ’‘’*7, 1045. 

1‘. Oye. Put. 105,OU.i/P.m>; J, lOlV, 514. 

,1 . mVIiiIosIi. U.8. Puts. 1,236,16l>/iiia l,?36,4til ; J., 1017, Un>2 
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/fi/'c.'. -ExjHirinH'nts have hr(‘ii made l>y lindelufT*^' un the 
mechanical |»r<>|K‘rtieH of varioU'i umnnereial types jmjM'r (uIk‘ 8 . 
These tuln's dilFor in qiialilv and pt)\\it’ “f n^isiaina* according to the 
snhstaiiee with \s huh they have l‘een leiiieiiied, enated, or impri'^nated ; 
they are intended^o M‘r\ e a'' conduits foi i^.is or \\ ater. Tlie\ are only 
i to t!i<‘ wei^dit ,tif lead pijies and re>i>t $ I times th(‘ internal 
pressure for ecpjal diaim-ter-'. None of tlie/paper tubes, liouever, 
could Ih' regarded a* pcrumtiently capable of the softening 

at<ion of naler. A 1 \jk“ of Udu' i^illeil "l*cilina\’’ is madi‘ by 
impregnating pa[)cr witli ''Vnllictn re>ni ami lolliii:^ up under tension ; 
tlics<’ tul'e^ would appear to l»o ''Uitalile^^n; oil londnit-' l*aperdulM‘s 
show a sullicientlv ' •luile >1 retij^tli Im^ lou < omprcs‘'ion si rene:th ; 
the modulus of ela^ti^iN' i'' low and tin- n*'>i'-tanie to bciidine; 
htressi-> \ery poor, they <aimol lie ref^ai^b'd as adapted for structural 

purpos.- . ^ 

/'Of/'/«*></ V'lilnt'f I. K i>. M\ ei"'lias Iiia*b‘ expel imeiits w iUl 
pulp-' ph'paicd fioiii fliiv-vutilc tibre* lotirll^er \Mlli prc. ipitales of 
metalti' 'ompound-' I’ln; be^t pap^i-' as ic^.frds ipialilv uero 
prepared from pulps lonlaiiun^ pnaipitalcd h\d!o\iiics, arseiiites, 
sdifatc^, and luny'tatc^. pai t I' nlai 1 v ime ciiLiuiin^ a laiyo evess of 
maytiesium ars.-nite in an allsaliiie niivluie A * tin' result of firing for 
10 houi - at IM.io' ('. 11 i> Com lud<‘d llial Ho pajiei iomp 4 rsed of 

incombustible 'ub'tamc^ i intainiii:: nioh • ular u.a<'r 'an be made. 
(irepl'Hif, but M *i i,d < all be exposed to a dull led IkmI for 1 or *J homa. 
For lirepioof inks, b^ne, clinnnic, and lobaltous lutiate,. ami chlorides 
ji\e satisfai tor\ n--ults • 

An a^^ii'cmciit has heen aimed at bet\ieen*tlie Amelia an I’aper ami 
l*ulp Assoiialioii and tlio A"oiiation of Wbioil I'ulp rniporterH- 
reoardiiii; the 'aniplim^ and testing of uooil pulp for inoigt. ire.'^'*' 
The samples ai'• taken ly boring dis<*^, I im lies in <li.iincler, wi^i a 
spedal aui^er hiicetions arc*oi\en for taking tlie samples in 
ditlerenl positions on the bales and at definite/int-rvals in ilepth. 
Hull's for (. 4 'irtrolliiie the percciUa^e letciitioii of mineral loading in 
paper on the nia< bine are given by 1 ’lumsleail.'Samples are l.iken 
at ditFerent stages ni t^e manufacture ami the hiss of lilh r at each 
jMvint is determine*! by *lrying ami incinerating. * 

'3- Mtt(. K .Ua/ermli^ruf., lUlU, 34, Gl ; J , l‘n7, oift. 

J. fnil Kn;!. V/irm , llUd, 8, H'lH , J , lilH!, 1 luG. 

>" /’iij>rr Malctnit, 1!I16, 3B, 10; I'.MO, 17l'. 

Ckem. Kni) , 1J16, 23, No. 2; J., I'.iKt, 
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Coinlitions for the (hiterniioHlJun <»f the wet ^^treiii^th of j)a[)cr Iwvc 
been propose^! by Iv t). Itced.'*’' Thewe arc ?ii;<' 0 .-is;irily cIulmmi quite 
cnipiricaliy, the wrt strcu^flh v.irics wi^.h the temperature of the 
water and tilin’ of immOi.'iion. S(ri[>s are steepe<l for :J0 miii-^. in water 
ftt 70 F (L'l (') and tlicn iinniediately broken in te>liii ;4 iiiadtirK*. 
To obtain a lii.i^li we^ strength the paper 'ilioiijtl hr made horn long 
filire jiulp lieaten “w%t ” mid well felted and si/ed‘.so a> to g]\e the 
inaMMinni n'-'Ktanee, to the peneLr.itnm of .watiM/ 

Tlin;e “direct,” ti‘>ts whic|^i ha\fi been developed at (he l‘iu>-iian 
'resting Instiluti- for measuring .tin' suitability of papm- lor eeitaiii 
spoeitle purpose^, aio worthyvof noti<o. \V. 1 let/berg'*-describes an 
arrangement of apparatus bjr ibtenni/niig the perineaiulitv to air of 
paper • lamped lirmly i)e.tween tuo metab tlaiigi’N and 'lubji'cted to a 
constant dilieiamce ol pressure > *m le'itiondtng to lOem, ot u.iter. * The 
volmiK'of air .i^phaled through the [la^sT nhile maintaining (Ills dlller- 
e,Mee ol pressure is (alculatod in terms of lilre>, jter min per 1 do '.q. em. of 
area, d'lu' fe>iilt>, aflbnl an elleeti; (* measure olthe p<uo'il v ol | lie [laper, 
and lienee ol iI.sm '^iiitalulily b»r airtight u iapji(;r>, lor instance, 
vegetaliiu p.irehmeiits and greaseprool>, ha\i‘ a permeabilitv ot onlv Od. 
whieh is so lou that it may he regarded as eqimalent to zero for 
puiqio.ses wlierc no ditferenee^of pressure exist.s. 

A method ot a similarly <lire> t iirder for the (i(‘tennii),ition of the 
permealtihty to heat of labrn s .md paper is dev ribed b\ 0. Hauer."* 
Tlio heat {lassing through (he uiiiiisu]ale»i bottom olaii iiisuiuted eop(KT 
vessel eontaimng water at lUd (' to tlie juiiftHwi of a lliermo eleetne 
oleimuit plau'd l^uieatli it, is measured with and w it lioiit, I be iiiter- 
j)Osilion of tin’ material under examinatnm, <i))'.er\atlon^ lieing takiui at 
intervals ot two minutes *ovef a period^ of *.H) mum There m no 
definite relation betwoenUlie beat piotwt li\e value of .i m.ilei ial and its 
nature, fliickness, specilie gravity, . and the relative \aliies of 
(lilleiauil lahi’ics can only bi* avertained by actual tests. 

A third dire<‘t methoii, destvilieil by C. Hart'di,'" relates to llie 
determination of the grease-resistaiierot grea-'epioof papeim. ,V layer 
of fat, I mm. thic.k and 1*5 s(j cm. in area, is .smeare<l o\er (he paper 
by using a zinc tenrplati' with a square hole, and the (reati-d paper is 
placed on a sln‘et of wliite note paper, bclueeii two gl.iss [ilate.s 
loaded with a 500 grm weight, lor one hour. Dill'erent lats have 
ilill’eroiit peiiotrating [lowers and lanl is reicmmeiided as a standard. 

J. InJ Khq vhrm , IDK;, 8, 1,003 ; .) , lURl. \;2l t 

A' 33, Ul* It'd), as. 

MiK A'. 1111.'), sa.v.iO; inn:, icg. 

A'. lOlfc, 33, -111; , lOHz 023. 
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'I’tig ri'siilts .u'« cl.t'Jsiliod in pMiips acrordift^ to tlit‘ nuniln'r tif sl.iuks 
oIjsfrvcM] 'HI tin' sUute paiK'r. (JuMsTitn'of paper sliuw «»nly 

vory few (ii<i( inon* lli.n^ lo) ''m.iI).|pra('tiiMlI\' isoIal<‘d ^lam^ under 
lfu*<e eoiidihotix. 

'I'he inllueine of luituiduy ‘'ii the pli\'it.d pi'opei t h< tl paprr has 
hail ^tudll■d h\ (t I\| I'N .iiid r Sll\Cl''ti‘111,'' ' .J-'O }.\' K’ (’.niiphtll ' 

*1 hi' I oiii lu''i'Mi'« arn \ I'd a I i oumi niiiL; tin- de> i^^a^e hI (rit'^de sI t eni;! h 
and in< iimm' i>l l:-n't^' >Ii-u>1k ulicn (he leiaine hniiiiditv <•! (ho 
at l^tO'phere l- UH l imm d. i ntllinn pi e \ lt»U-'l\ l n <t|ded oh'i l \ .ii tons. 
The toidiiii: ■'lh■ll:;!h *>\ papn teieU.tu im IiM''.- with (In' liuiiiidilv Up 
(<) a* in.ixtiiium at almin Sij hiiiniduiiioir iii le-"'. a-» oidiiii^ to (lie 
nature ol llu- pap. i. Aftrr llii'- pngii. a }in (her lie i ea-e in huniidity 
C.iUM-" a >li-Mp diop III tin; h ildtiii,' i.'i>(.nij 'I'he i e-sisl.un e to ink 
penelt.tnm fatU ' nii^ideiahh (he hiuii!du\' l'- inerea-'i'd. 

Kiev', .Hill (i, \|i*.\.iai^ht'>M''' dev'idx' tie* < "ti'-I i le l nni and 

inaiiipiil*il)<ai uf the l\e'i I in I plmi uim (n- s neaiiv li .r t he i • •loiy' 
ana I \ '•I', in 111 niv ni i e-1. e| rcii. and Mwe. u| linli d w jute and i nhnned 
Jiapei-, av dtleinu'ied h\ la lie- t d luhl '1 lie inVMinieiil iv ipute 
satl'fa-(ill \ Ini thiv pui pn-e .ind uiM V nnnilM i s .apple al>le m praetnal 
I nloiir mat I h 1 n u'. I.xpe; nie nl \\ i i e :iN(> in ide wiih In^insoirs 

“ ilneti I (n del--' llUiie tlie t |] r ( (il jtnidel 1 li, I lllv mv;|l uniellt 

-illoa V (ha pi‘i 11 n 1 t^i nt t i el!- ( I I'd w In le’ I lie .i iii’h' lie i*h-ne(5 

!•' e'pial In ihi ain'le <>1 '(Ih'linn in < niiip.u i-nn uiih ihe total, 

l elli I (I d led:' *1 .e I eviil! - de i\\ (lial u h 11 -1 t lie i^la I I liie t el’ in I :^h t 1)0 

• it \;diie III dei-imiuiii;^ (lie [im-li ol \«hite papei>, il is nnl sintahle 
' If Miloiii od pa|M I ' .ij ditici, lit hues .III. I iiiten at e V , 

M ^ ano' hi- -ludled HI ineiOMoph > I.iss six | lolls (he pelietl.ilioli 
•d lololUed plllltels 11 ,h Ill'll into pap*l s of dlllereill (»'\tine', (lie 
peiieti.ition \ai-\in,Lt uilh tin •liie'ie" of W-\tiire It the punted 
I''ip' r h • di h'd .,( (mo lu'^h .1 tt inp • at.iiie (In- \ai iii-h jx-t,. if,i(c,s too 

• pit* i\l\ and the piLiiiielil 'ipata'is on the 'iii tai e .ind i uhs otl’ this 
nia_\ h,- pre\enii-d h\ the addition <4 natieain'e hoi.ile K‘osin size 
does III,I imped,• ill,- priiet lat low o! j,nntin _:4 it'h Imt yi hit in si/irig 
[ireveiits it \ii I'Xii's'- of Hiliieial loadin;; fills yp the poi es of tlie 
papi-r and pre\^. nts the pi iieii.iiion ol the \a*ni'ir 

Ihe deteliniliatlon of the •llplle fedin inn \.dl|e ol erllllhi'J(} 
aeeordino to S, ||\\.dhi'K method. l.d\in^ all (lie niinuti- pieianlions 
innessirv to auud in<i<1ental etiois^ is a \c-rv <oiiiple .ite'l operation. 

./ /,«/ K<ut dn,,, , lajT, 9, .72. 7, I'.MT. * 

J /«(/. AV/ (7/^,^., 9, ./ , nj.'L 

J. In i Enq Chrm , IVIU. 8, 7! 1, umi I:tl7, 9, 2Sj ; I'M 7, I itl 

J. Vhfm. Inti , Tuk;/', 210, J., r,M7, SUH. 
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RxroBTs or trc PBoaBis<) or Amato chxmistby. 


Freiborger^^* has eniunoratod certain further precautions required for 
obtaining trustworthy results. • Hoth the alkalino. tartrate and the 
copper solutions should bo fresl^y preparediand the sodium hydroxide 
should bo ma<Io from 'metallic sodium and dissolved in a clean iron 
vessel. Kubber stoppers must not be used and tj^e introduction of 
sodium silicate in th^ distilled water must be guaillod against. The 
Fehling's solution niu'ai be poured off the cellulose immediately the 
boiling operation is completed and the cellulose ^v*a.slled a few times by 
decantation before liitering tho,.solutii>n, ])roferably through paper. Jn 
this way the further deposition .of cuprous oxide which takes place 
when dilute Fehling’s sulutioii, is hente<l, is prevented. It must bo 
admitted, however, that the lar^! numher of complicated precautions 
and the special apparatus, now required tp obtain trustworthy results 
by the Schwalbe method detract from its practical utility for tecUnicJil 
purposes, making it mure suitable for «a IJuivorsity lalmralory, 
L[ndoubtedly a modificatiop in the direction of simplicity and fapidity 
is required if the original^objectmf the test is to bo maintained. 

K. S. iMcBride*and ,1. A. Sclierror*'’^ have detennimsl that the 
majority of chemical lilter papers contain reducing substances which 
have an appreciable intliionco when a delicate permanganate titration 
has to be made after filtra^'on, especially with liot titrations. The 
reducing matter is readily soluble in a(jueous media and most of it is 
removed if the lilter be subjecte<l to a preliminary wasiiing with 25 c.c. 
of the reagent which is bt be use<l in the filtration ; *clie error is tlicn 
negligible and is no greater even if the titraUofkbe made in presence 
of the paper. 


Z. Kingew 1017, SO, VZl; J., I!)I7, 707. 

J. Amer Chem, .SW, 1017, 39, 028, J , 1017, 736. 
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S. If. lIitidi.Ns, .M.Sc,, 

Chritiitf, li/iitchrrs J$toi tafton, l.ld. 

This hranch of clnMuiuil imJustry ims, likl' utlior lirniirlM's, Ikh’h nfToclcd 
by the war. 'I'he ji.ituro of (ho jiro(*JU'lioiv< of many works has boon 
ontiroly ohaniiod ; (ho soait’ity of oor(n;a (^loinioals has oaiisod rigid 
economy tir tho om|)loymont (»f Mib,sii(u(os ; and tho iidcrh'ront'o 
Willi tho dyostud supply has ogusod man\ dilUoultios. In f.iol, it id 
romarkahlo that tho indusfrv has bcon kc[ft i^orng, in sjuto of all tlftj 
ddlicultios, and il woultl not bo to (ho national advanta^'o (o explain 
in dotad the df\icos adopted to ovoroumi’ (ho ilitliiadlios. 

Various now mat hnn's have boon dG.sonbod, but. in tho oases where 
full details have boon given, there does not seem to have boon any 
revolutionary ohango. Many of tho mvolitinns liavo boon dovjwd for 
sjH'oial olassos nf work. .As in most oHior industrn‘s, not (Uigaged 
directly in tin* ^troduotion of iniindions of war, lo.ss rosoari'h tlian * 
usual has taken plaoo ; owing to tho soarinty ()f labour and other 
troubles, tho iii.inagor.s*and toi’hnioal men have roi|uirod all their 
enorgie.s to keep tlio works going, aiul have found little time for 
experiiiKuU and the devebyunont of now* prooossos. ln*the United 
Stuto.s, however, a large uinouiit of rosoareh.in textile oliemistry has 
bt'en performed in rooent years. 

This branch of ajipliod olionu.strv has Always attracted a number of 
chemists, perhaps more tlian most otlmo branohes of ohomioul industry. 
Whetlier these elieinists have boi'n of tin' first rank nmv be disjiiitod 
in some quarters, but certain it is that, in an yiostentatious way, 
they have brought the industry to a high degree*of scientific develop¬ 
ment. Thi.s development has also been assisled by the connection 
between the industry and the undine dyestni! industry, which id 
probably the most highl/developed, in a scientifie sense, of all indifttrics, 
\et it must be admitted that among managers and technical men 
employed in the indii.stry there is usually a reticenl feeling, a feeling 
which keeps them from discussing their successes and troubles witl^ 
others outside the works. The^ always ap[>ear extremely anxious 
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not to divulge anylliing of value, and in some casea are given strict 
injunctions by tfieir superiors lo that elTect. “ Secrets,” however, 
leak out, and it is in the interests of the industry as a whole that 
discussions on seii'iitilie'and technical points should take place. 

During the [leiiod under review it is gratifying to pote that research 
in the iiidiistry has nueived official support. Coinrtiiliees have been 
foriried by the Society'of Dyers and Colourists, problems selected and 
grunts 111 aid of research on these problems iiiade ; a number of 
problems have been coiisidcred.'by committees up[ioinli‘d by the Tc.’tt.do 
Institute; and this Soc.iety has received grants m aid of a research 
bearing on tlie technical development of the indiistiy under review. 
There seioiis to bo a public.awakoning concerning the necc.ssity for the 
application of .scientific research to the te.xtife and subsidiary industries. 
.\ large anionnl of work is awaiting e.veciition, but it will be necessary 
to see that it is liegiiii on a right basis if tlie iiidnslries are to obtain 
the full benelit. iMoreovef, it is well to remember that .such work 
will de|ii’iid for its siiccos.i upon tlie prugre.ss of pure cheiiiistry, as will 
be e.xplaiiied later. 

It is a remarkable fact that m dilTorciit wuiks similar icsiilts are 
achieved liy dill'erent processes. Nobody seems to iimlerstand why 
the vaiiety of proces.si‘j are'useil, e.\cc)it that they ha\e been found 
succi'ssfiil for years. t)nc p.intwovks uses lime boiling for preparing 
the cloth; and another works, not many hundred yards away, uses 
caustic Bod.i boiling, liecau.se both methods givi' satisfactory results 
110 fiiithcr atti'iitioii is paid to the matter; iii iiidiistry, re.sults, not 
methods, arc coiisideied provided I'coiioniy is acliieied. Tlie processes 
incii'ioiied a'l'c not yet fully understood, and it is in matters of this 
kind that re.searcli is re,i(iiired. It iiiiist not be thought, however, 
that a i.cieiililic chemist entering the industry can solve all the 
difficulties eiicouiitored. Te.ictile chemistry is one of the most difficult 
branches of tccliiiical science, end long and painstaking lesearch is 
retjiiired licfore any conclusions whatever can he arrived at. 

The icasoii that textile chemistry is so diffienlt and dc[ieiids .so much 
oil c.xpcriencc, is bccairse the cliemist is dealing with substances or 
mixt nil's of substances, the chemical constitutions of which are 
unknown. Dor instance, raw vegetable fibies contain as a rule: 
(1) ceiliilose, concerning wliich substance a large amouut of research 
work has been performed, but no definite ideas formeil as to its con¬ 
stitution ; (2) waxes, the thorough investigation of which has only 
recently been commenced; (3) proteins, the •chemistry of which is 
extremely complex, and the constitution far from determined; 
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|)Cctio mattor, concornin" wliicli littli' is known; (5) colonrinK 
matters of unilct<‘r*nino<l constitution! ami (0) mincittl matter.' Tliia 
collection of substances <ti nnknownteliernieil constitution serves to 
indicati' why the imlnstrv was foiimhal on einpirieisin rather than on 
a .seientilie liasis^ The bleacher, dver. ami printer of le.viile.s first 
aims at soparatin? tly non-eelliihise eonslitii 'iit# of the filin' from the 
cellulose: ihe bleacher’s duty i.s merely to nlahe (Ida .separation in 
the best and cheajie.sf way die can and with the least jiossible injury 
to*the eclbilose of the fibre. The imahods used are (he resnlt-s of 
nccumul.iterl experience Init chennr.d knowledge is hemp found of 
greater and ttreater assistance, linpoftant work has recenlli been 
jairformed on the constituents of ti».\tile fibres, and pmuress m the, 
te.xtile industries will depertd on investlyat fona of (he natures of (I.e 
waves, ornleins. and pectins of plants Kor iiistiyico, recent work 
on tin- .^etioii of chlorine oi* pnieins is of interest, and serve.s to show 
the conneetion of an inijiortant indiisfry with a branch of biolopieal 
chemist la. 


lll.KACIII.VU. 

.Vii important method of bleaehim; has been oiitlimd bv l.evine,-' 
who showed that the ether-soluble and nil lopeiioiis const it ue*nt.s of 
cotton clolli can be removed by the ae.l'ion of certain bacteria in a. 
nutrient soliitiou eontainine eertiiin inoreanic salts; (he elolh is 
merely iiniiier.sed in Jhc solution inste.id of beirip .scoiirc'd w'lth lime 
• r caustic .soda. Hohm* treats raw eolton with a tj'I / soliilioii of 
pancreatiii at for .some hours and then bleaehe.s in Ihe 

usual way. Ho later* protects the ii.sc of tills solution for t.lie cleaii.sintr 
of other artiele.s than te.\tiles, and Kwaislai* ii.ses the proteolytic 
enzymes in the juice extr.ieted from (he bodies or cocoons of iiifiect.s 
or silkworm.s in order to di.ssolve the, seileiii and loosen the llbtjfH of 
silk. The ii.so of en^ymc.s iii the bleia him' of cotton is of interi'^l,; 
previously they had been used r«tensive|y (o remove the size from 
cotton cloth before, scoiirinp, but in this new devijfipmcnt (he action 
of the enzyme js taken further, namely, to edminate the fatty matter 
and the proteins from the fibre. The following rjiiestions, however, 

Itarm-s (,/ , lltlt,, 1191) sliuaii tliiit mu eelloa eons iih iiiilcli im 1 % at loIi 
on inrineralioii unit tlio vuriable niiiieml eoiUent iilleets tlio propiTlles of llie (ilire 
during ilreing and other o|icra(ions 

’ J., Ind. Kh,/. Chem , 1910, 8, 29S .102 , ./ , 1910, 087 

* Kng Pat lotl22-), 1910;.,/, 1910, H ).-,7 

* Kng Pat Jo;i91, 1910; ./, f9l7, 9a.7. 

‘ Kng. Pat 10650.3, 1917; ,/., J917, i»>9 
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arise: (1) Can all llic impiuitios be rcMuoved without, resorting tc 
orilinary scouri.'ig , (2) how tides the eost of the enzyme and nutrient 
solutions com|iare with that? of ordinary scouring solutions; anc 
(.'!) if lime salts aie present in the mitiient solution is it neee.-saiy tc 
treat with acid after the action of the enzymes, in-order to eliminate 
the lime? It mn.sC not be forgotten that sonu' enzymes attacli 
cellulose, and unless this action be prevented the inel^iods of ele.insinp 
mentioned may have an ell'eet on the strength of the libre, jiisl as over- 
retting rots linen It might'be diHieult to stop the aelioii when the 
non-eellnlose eonsliluents of tin- libie have been reinovi-d .iiid the 
cellulose itself not allaeked.' Cau>tie soda boiling is found to have 
no deleterious aeleni on i .'11 uIo.-t, even on boiline wilh that solution 
for ft) hours under preslaire. Moioover,* weak eaiislie soda solution 
is an ideal elean.sing agent for textiles, since it lenioves the waxes 
by saponilication; it is the best hvdriilysing agent for proteins, and it 
eliminates the |ieelic matter from t he libie. I’eihaps the most iinpoitant 
point in bloaeliing is to have a sale method of .separ.itmg the cellulose. 
(Inly .safe methods can survive. .V metliod might be very seientific 
and eeonoinieal. but if it results in an oeeasional lot of goods being 
“tendered,” then the economy of the nn-thod di.sappears and the 
metlloil eaiinot survive. In fact, methods vvliieh reipiire e.ireful 
seientilie control in order to have tendering do not commend theimselves 
to bleachers; methods which are not risky and can be entrusted to 
workmen not scientilically trained are preferred. .Some time ago a 
method of bh-aehing cotton in one o[ieratiou was de.seribed. The 
cotton was heated in the kier along with (he seoiiring li(|Uoi, to which 
was added a e.ertaiii ipiantlly of a inaiiga^ne.se salt, and .iir vv.is jia.ssod 
through the goods while in (he kier. The ide.i was to oxidi'-e the 
manganous salt by (he air, the oxidi.sed .salt being reduced to its oiiginul 
state by oxidising the noi'i-celhilose eoiistituents of the libre, and 
thus by a cycle of operations oxidising, and therefore bleaching, the 
eoUon during the scouring operation. The method is ideal from the 
chemical standpo'iit. The. writer has not heard if this process of 
bleaching has survived, but thinks the point mentioned .ibove, namely, 
risk of tendering, would sooner or later cause its discoid iniianeo. 

The cause of the yellowing of bleaehod cotton on steaming and storing 
has lately been discussed. Tevinc' confirms llebden's' eonclusiou 
that the turning yellow is |iartly due to nitrogenous iminirities ; but 
he also finds that the ether-soluble impurities have some action. 

» ./. In,! En<) Chnn , Itllfi. 8, ■g<J.S-'302 i J., I'.IIO, <>87. 

7 .7 Mil I n.-.n 
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Froibcr>:tT* statos ilmt cloth hloachcd with c*)!!! liypocliloritc Kolution 
and tin*!! soured cljd n«it kc«‘i> u«‘U ou .'•lorjn;' as the same L‘l<)tl» 
bleached in a warm alkayne and the^‘ ‘‘ warm acid Ideacliing bath. 
The jtre.-vriil writer* found tl'at .iii\ of l!ie n'-idnal m-ii cellulose con- 
•'titueiit.s Ilf libre had the elb i t of eaii'ini; xellowin;.- on ,-tunny, ainl that 
the uiily method li |)rc\cutim: this fault w.is 1 )\ A'ro|M‘i siourim: before 
bleachiny. • ' 

Tliat seouriny incre*a-es t[ie .-tiemjth and cla-tiiit\ of cuttuii yarn 
ha^ been ( untilnie -1 ' ’ If. howe\et, t he ^ am \sas not |.io|.eily scouied 
liefore fie.itment with the h\|>oehlot:it«‘ solution, tlieie was .m aitual 
loss Ml s(r^m;fh.“ Seel and Sander'* b*ind no -tiiieliiial niodilieation 
of cotton and linen, when \iewed unf]er tln^ mi< lu-eni-e. ahm tn-atiny 
with ai id-, -ilkalis, and o\idi*ony auent- \\«m>!, h"we\er, was a)Te< ted 
bvall? dine bojlimr, ami soaji iii-le.id of ,-od.i a-h was jn onniiended for 
this wdik. • ^ 

• 

Thr Adtoii >j u.n liH’/ll'if ill Si>! 

Kor-elt eiailils 1 he il-e of Ji\ |ioe|i|ont e -ollM loll - ol*y l .olua 11 V JIlCiejiH- 
iny, in-teail of de< re.i^.m-j. eomentratioii Tin- inethoil nia\ jooduce 
a L'ood white but I <'itanil\ not a < Iie,i|i one. i on-ideriii;' the amount of 
strony h\jioehloi it e wlmh is ietaimri b\ the.< loth and lo-t m the 
siibseijiifiit wa-hiny [>roee>,-. di-’ ii-^i s the i« oiiomv of hvj»o- 

chlorites in hh ,i< hiin^ ojM '.oions, 'The ... of tie- bh.ohiny action 

of hvj'oehloilt'-s h.is been the subjeel of milch eolil lo\ei.-\, ‘ but it 
now seem - to be est a l^lslft'd that 1 hell bleai lllliy .let ion Is due to ( 1 ) tin* 
direet prodiietion of nisemit oweeii hvllie Ii\pocliloilies, and ( 2 ) the 
produelion of na-eent ehloiine b\ tlm aefi -41 of tin* h\'|MM flloroiis acid 
present in -oliil ion on t he eh If) ride,- also present. A nil III her ol ohserva- 
tions iMMiiny on this diseii.-sioii have leeentlv iM-eii mad*' #11 was 
found*’ thit very dilute solutions of hy()*)elihnjtes deioinpo-c slowly, 
the veloeity of decoiiijio-itloll bi-Jiiy api>jrenft\ iepie.-ent) il hy a p.Vlion 
of a rei-t.iiiL^iilar hyj)erbola. It h^id pieviou-ly been shown"* tliatllie 

■* Z. a>,■/,!(' , llliu, 29, too . ./ , lillO, 1)^0 

' “ f >ycln^ III O'* nil Jill, , 1111 1 A im’i ic.i, ' m'iuihI i-iliUoii, I,iitij; linin'*, O ri-iii iiinl (U , 
i!iii; 

1 *' 1’. .rai iii*i',i,.S ix*., j , 1 , 1 ,/r,,/, iiii7_ 33 , ;)l ;)H, ,/., luir, zhh. 

'* Sn* iil*io Uij;iiin,, ,/ 7'*.iA /ha/, ll'lti, 31. , 

** Z an'inv i'httn , lUlli, 20. 7iil 7<i,j . •/ , lHHi, HS(i 

(iiT r,it 2h73W, l!ll.3 , ./ , I'.IKl, I7t ” .! , I'.lll), 71'9 

, '' Uiauii,., J , lill.'t, 350, 35;', UNO, 11.53 , I'JI t, 7n*5, 1].5.’ ‘ 

Ta,iIor, ,/., 1011, 33. . 

'* h. Vallcrv, Comp/tt Rrmi , 10l«, 32li, J , lOHi, 37«. 

'* Uig<!ii>s, J. Ckem. Hoc., 191;^ 103,^,810, J, 1013, llNJ-l, 
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vftlocity of tfio f>Ii*aohin}i aothin of suoli solutions C(»nl(i ho roprosontcd 
in a similar matmor. Uioci" sbitos that the aiMr.oon of ohloride.s, as 
a rulo, lias littlo otToct on the stt-lnlity of liy,)o(’liloritos, althouitli under 
som" eiroiimstaiira's thi' addition tiasan a|)|>iiTMlili' elfeet on tlie stahility 
and h|cae,liin'_' cffirienoy of the aolnlions” A. fSmith^' supports 
previous workA* shotvine that hleaehiny poivde.'' solution and sodium 
hypoohlorite solution [irodueial by the eleetiolysis 'of common salt 
solution eive identical results in hleaohine jiroeesses. The pink colour 
of hypochlorite "oliitions, som'limeS-noticed in laboratory expiuimeiits, 
but. seldom nowadays in commercial Inpiors, lias been attributed to the 
jiresence of burates ; but further work has shown” that it is due to 
permanyan.ites, the manganese brine derived from the bleaeliine powder. 
The present wiiter had noticed fins pink colour in hypochlorite solutions 
in contact with |ii ineanese compounds, such as manuanese dioxide.” 
It IS interesting to note the ii.se of a mixture of bleai bine powder and 
boiic acid as a powerful anti,septic in suiyery. Tins inixtiire had 
previously been used by chemists to prejiare hypoeldoroiis acid by 
distill,it ion, and the present writer shoMs-d-'' by adiline boric acid to 
hypochlorite .solutions, that an extremely active bleaeliine .solution was 
produced. 

Diyrce of Hlcuchimj of r<l/u/(we. 

Many methods of determiniiiL’ what is c,illed the d'eeri.. bleaching 

of ci'lluloso libn'M hiu'i* dcscnlMMl iroiu ti'iv lo liim*, but (his work 
has luH'ii of litth* iutcii‘st to tho a! Iflracln-i , lu' contents liimseif 

with t he u; iial stri‘n^th tests, an<l only exauimes the material for the 
so calltal oxy-and hydro-celiuloso in castM ot fli'cnleil weakiu'ss of tlio 
libre. 1'iio ““ cojiper value” of Schwalbe h;is btam much discussed, 
buti Kreiboreor*® states that C(‘rtain precautions art' neces.siirv in applying 
tins method. lAirther, lie*’ attempts to classify the whites of bleached 
goods by observing the stains tliey prodiii’.e with waste bo\vkmg liquors. 
Haller,** hoWf'ver, points out that suidi a method of distinction hs only 
applicable to good' ble'ched by the same s\stem of bowking and 
bleaching. He ought to have furtlier added that such a method of 


I915, 7I4 Jinrguis-7 , 1911, 185. 

** ./ , 19U>, 185. *■ lor al 

** KlIiMlm', J Ind. E»g Chem , 19Hi, 8, 780 , J , I<JU1. lOia. 

J , 19ia, 359. •’ .7 , J9U, 1152. 

CAcm , 1917, 30, 121-122, , 1917, 707 

^ FdrOrr-Zett., 1915, 26, 319-121 ; 191C,;27, 2G-27; J, 1916, 629. 
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Conojmnson (vmKl only {mkviI.Iv Ih* usi* whon tho sann* cloth \\us used 
in all the te.sts. • * 

Tin- bfhaviour of tin* \\'a\'«“s of ti-xtih- fibres during tin' bleaching 
pna ess IS di-'Cnsst'd b\ the wiiter,** and the cflieat v of the lime boll 
exphiined.*<’ Hcc.Rim* (tf (hr (bnieultv of leinoMiig the liatllial \sa.\(“s 
duniig hleachiiiL;. Iliirl-.Mai>iMll. I,td .^tiid II llreeins’* 

e\(r.i<!t the ^ca\r^ b\ sol\rn(s brfote the bh-ai-hing [itocess A|'j'aM‘nll\' 
with <i similar inlrntion IN-ehham** boils the cloth in a •‘oap solution 
coiTtammi' brn/ol iiiN(ra<l of scoiifim’ iiT the Usual \\a\. ami. fuilher, 
a solution Containing [loiasli siMp, (arrion disulphid*'. and olnn has bren 
suge'‘'>r«-<l for rmioMm.^ Lireasr fioin ^f.ibiics »* A retcni i. vrauh on 
j>»‘otie. matters** is of intrrest to bh-aMirrs,^iml the remo\ai of jirrtn 
inattej- from Nrir. tablr (iblc't b\ means of a* hot a<|UeoUs Milntloli of 
hvdrochloiie aeiil has br.-ri pioltai.d ** In bleaching \\illi an alkali 
peroxide,a claim i' mad'-** foi h^alimj (In- bath immi-dial< l\ t«i .''h 
to produce a br(t.-r \s hit'- in a shortrr f inp- To pre\ mt t h*- (hx mbit mn 
of calcium soaps m w.idium' baths, the addition of^i soiubh- c-ollmd. 
t’<J . gill'-, albumin rir pfolc-i.t.d *’ 

In a pap'T mi lil'-a'-lniu: fault •. d F llriegs*' dis( usm s mo,i of (he 
tfuibh , u )( h w hi' h bh a. hei s lia\ t o contend, am! a pa] - i b\ l!uddr** 
is of inl'-r-'-t to t] 0-0 bjiM. hr;s who an- tioiilde'd with ii\er pollution. 
t)n evposin^-^ bh o n-'l lotion I'l tin- acti.ui of tin- built (if a ('oOjtrr- 
Il'-uilt tamp It \'*.i found to be “ tendered ” and appan ntl\ j-aifially 
ctianu' '1 to “ o\\' ' lliiiosc 

• 

I uj \ttu i'nli- Hi lilitichniq 

% 

Owinu to the w.ii. at id> Imv- i'eoji co.stiiv aiid siai''- Nitn- caki- 
iiMS la-en used in m inv (-asrs in place of Milphuii'-. ac id and o|^li\dnr 
chlorio ai id bu '* s'«uiing ' t'-xtih-s l-^xia jit in c'-itain eases, sin-h a.s 
lime sounnu. il has be-m found a good substitute, ami (\en jT tin- 
case nienttomd it has been usid. \vi;h advantage after tin- gc^ls 
have been well washe(l Iroiibi'-s of di>s(jlvMiL' tin- eaki- and lesimg 

• ^ 

'' J , lUI i IHIg *“ Six- tilho illltunis, •/ T- rf l.\s( , I'.MU. 7, ttO 

Knu I'at IIMU , . 1U17, 211 

M<t a/I'/ Chfin A.’/}'/ , lOlU. 4, ICS), ,/ , pipl, lOU 

S IhsotifluilJ Ih'eaj nnd Oi , l.td Knu Pal In.'t) 1 , lui.'t . , lUlu, sV; 

'J n SelirvoT (in-l I) Hvx'h^m J , lUHV 10, .Vt!* otT . ./ , l!U7, 7.77 

n bc.i-h I’ nu Pnt lni202, lOlt; , , mi 7 , ir>i 

■ he (iol.l-uiid SilhcT-Sclicidi-A usIhIi, Kiiu p„f |o(i)C, HM.j. . P.M/1.1)25 

Farbenful.r \onn F. iiajer uiid Fe. (ter. Tai 2 a}^» 2 s lliJt ./ lOIu ]l 5 a 
‘ 10lt;.4oi. 

l)ort-r iind Du r, J. Soc. 7>y#i| an/#/ J , Htl 7, 33, 17-J9 , J , 1017, 2] 1. 
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its acidity have Ixm-m nicnfiiHH-d ; sjn-cml tanks have to he tised. and 
the ftoliition tested volumetrieally.*' 

The Action of Ands 0)1 Vt'tton. 

Ik' 

The teud»‘nn;j; aetj;»n of a«'ids on <-otton has I)e( n in\esti;;ali*d l)y 
M. Fort and F. Fickhs,** and discussed f'v .7, F. 17r’;/i:s“; cellulose 
does not form eompoiuHlswjt h aeids.aiHl \s jfh mi <ture.sof aeuN selective 
adsorjiiion was only |)ronouiie«'d at Ineh eoiiemitration.** 'I'he t'/n- 
denii}' effect of acids on cotton w.is foiiml*' to increase with (he leiiL'th 
of time of contai't and was n-diiced hy washing' with watei or alkali. 
Zanio^r and Main*® foumHliat mixture of (ihuiher's <alt and aeetic 
acid caused Ic'nderiiiii of cotton, hut lha' (his was tlu- hest mixture 
to use m dye iialhs for union eouds. 

Of interest tf> hoth hleai'liers and dseis has ln-en (he trouhle 
4xpcrimieed hy many hhaeliers of lotton piece ;/oods woven with 
coloured horders. .Many new dyesintTs lia\i‘ been used for dyeing 
the yarns for IIiCm^ (oloured honleis. nnsoim* cases " hlecdin;^ " into 
the white cloth resiilti'd duiim: the si'ounn;.^ piocesv. The ji(«\v 
dyestuffs hav»‘ laam fairly fast to the Usual tests, exctpt the test 
immtioned, and w’Inm onci the colouis ha\e lun ’ tin' hleai^hcr 
limls it impossih!«‘ to correct the lault. To ]>ie\eiil the hlei'dinj: of 
vat (dolours, pjoldiny the cl(»fli witli eaii^lie soda solution, to whiidi 
non-oxulisahl(‘ .salts have heen added to j»r(‘\ent the solution of the 
colour, and allowinti th(‘ ;^oods to hi' some tsine Ixdore llie pioca's-s of 
bl(‘achinc, has been protected.*^ 

• Dvkino. 

The troubles to dvers eatisisl by llie luterb'renee witli the supply 
of dyestuffs have been diseu.s.sed i»v U’liittakau’.*'’ Wood colouis liave 
been more usi'd than formerly,.allhon^h previous to the wai tliey wore 
used in larije (piantitn's bv .sonu' yarn dvemc woiks.’* 

Chem. ./okra, Jiin 8. lUIO, lOO , .7 K Ibomiis. ./. Soc. 

Durrs oml fo/, l!MU, 32, 05 GO, J., lUtO, 48; V Kean, J.. lUlO, n5.(. See 
also./ , 1917, 12l6v. 1''I0. :t8 ,/. 1910, 78 

« .V Keij;tUon, Dhus Chrui , 1910, 20, 188-191 , .7, 1910, KU 

if WlIkinaOTi, ./ S,k‘ ih/ers niui Cot, 1917, 33, 1 tH 151 , J , 1017, 7i*7. 

« t\irher.Zrxt , 1910, 27, 355 . ./ , 1917, 708 
< J Onif, Ucr VM 288751, 1911; J , 1910. H9 
1910, 783, 1201. 

I’iio Oveiiig value »)f some natural Imimn dvest.'fT^.” Snvi'lavo, *7. 

India, 1910, 53-61, .7., 1910, 901 , “Cuteli m Kurma,” .7, 1917, 20S. •* Dveing 
materials in the Fliihppines, J. Jtoti. Sox' 1.M7, 65. 553; J., 1917, 7lHJ. 
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Of recent veiirs tlieie lias been an inelmafain towards the jirodui lion 
of fast dves ; fasHie-s has received nure iMiisideiat lan llian hitherto. 
The use of vat dvesliills l«is evtendedt and as |ioinled out in \ol. I of 
these ltr|M>rts. there h.is been a niaiKed aetivifx in the jiriHliiction of 
new shades bv gie (it‘\of .i/.o fl\ uITm till tlif libri'. Fast 
^rev Mliutb's art* oa fot(oi> i*\' (In’ ox*l.»lion oa flu' libro of 

!• r-(b.iaua(ulj[>ln'it\ laaiuu";iii|*l/aif avul''^'; rlcar rod to 
dark bhu* shades b\ iiapn^wnatiau tiu* libu* wjtli a MHlnaa larbonuto 
fl(Jation '>f ar\lab‘s of (I-Iivdn)\A - 2 -a 41 >bt l»ol'.‘b<‘ai box\be ai‘nl. ihcll 
iuNitini' with .1 Mtladua nf aa aa'^iilplioiiaft'd di.i/H ruiapouad**; 
TurkfV fed '<haflf< li\ i‘*»iipliaL: aa jdoai.ilif <]iazo cttnipoinal with 
2.3 hvdrt»xvnaplitlio\'l.uaiai»tliiazob^;-, f.i|i1 black dxciim.s b\ coupling 
an arvlulc <>f 2..'Mi\dt«*\^ aaplitlioio acal* and a <ba/o(i'<t‘d 
dialk v l-/)-dtannaoazo corapounfl^’; anti \»‘Ibov lo black shades by 
imprcLfa.itini{ the clcili wMi sodium cailmnate solutnui <d 2..*bhy- 
<lro\vnaphtho\lammoiiajihlliolsidphonn* a^nls and (hen tre.iting with 
un>ulphtmalcd tba/ti compounds Further’ de\elopmen1 of tin' use 
of f(*rm.ddoh\do for tlif'C Lixations is shoun m tIn^productloa of fast 
retl to blut* ‘^hadt's b\- ihMliUL' mi 'he fibre with formahbdiyde tho 
<lye«<(ulTs obfatn<‘d b\ tdiipliiii; ft'trazotisetl tli.uiuiU's witli one molecule 
of an iiiiiinon.iphthoi-'iilphonic acitl an<t mn*. moh'cule of aa •amino- 
siibst It 'It fil den \ at i \ c of 2. o. 7-amiinui:i| Jit holsii I phonic acid containing 
a frei‘ amino 'j^oiip * 

tbh'T •'\.ttHpie^ of dvt'studs pi.Hluc'-d Oil tlic fibre are a brown 
shade h\ oxidi'ing 'alfs of aniline and its homologiu's mix<‘d wjth- 
111 ar.iiu it|c h\dro\\ eoinpoiiiid eonlaining no nilro, nitroso, or amino 
group, r >f . a phenol^* ; an aniline hla'd*, sanl to lx* i1nafTect<‘d by 
Hulph’ir diovule. bv the uifera^tion, at a high (empeiature, of aniline, 
a di.inline and ehlone aeid. with oi without another miiieral acid 
CtintainHiL' oweeii. but without salts# td cojipei, jioii. manganese* 
vanailium or ehiommm^’; a deep IJ.iek on wotil, f>\ treating with u 
solution of a mono- or j>ol\sylphoiiic arid and of a /i-aminf^- or 
))-ar \l.iniiiio-ar\b/^-n.iphth\laiiiiii'', then chromiugi'*; hist kliuki shades 

• 

^ rartK*hfal»t lortn I'' Hiiior uml t'e , <1 it Put 2Ut»l tJ, HHtj. 7 , UM7, Mt7. 
Kurbt'nfnhr vonii K IfiiM r luid t'<*, (ter. l*ttt 1911 , ./, 1917, Ml 

Karl>w \orin Mfjt'Irr, lainus, uml llriomn', tier Pat. U917H<J, 1911; J, 
1917. .SI • . 

I'liern Fabr (Irief^heiui-Kb-Lf rot), !• up Pat llMiHOt, PJlfi. , 19H1. 18H 
■** I'arlK-nfabr \orm F Haver uiul Co,(ler. Pal 15MI. 7. 1917,591 

^ Farbenfatir vorin F Hji\i*r iimt Oo., tier Pal 295072,*I9I t1917, 213. 

J F Mo<eUp an I K«,Met'inielI, Kiii; Pat lo.j;U9, 1910, 7, 1917,594 
Khretuwci^, (Jer. I'lil 29f955, I9i;i, 7, 1910, K;U 
^ Farbenfubr vurm F. Ha^er uim^V , tier Pat 21 * 1021 , 1911, 7, 1910 834, 
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on wool by baths containiiii’ diliydroxy- or aminohydroxynaphthalcno- 
sulphoiiic acids i’lid copper salfu”; and khaki shades on animal or 
vcj'ofable fibres by immersinf; them in hichiomato solution, and then 
in a solution of a substance obtained by melting together four parts 
of a in-diamine with one part of a p-]ihenol.*“ , 

The use of titaniiimetannate or tanno-oxalate as a fnordarit has been 
described.“ A nunibe't of .shades on animal fihre.s are said to be 
produced by the action of metallic salts in the' jire.sence of nitrites 
and of an acid.'’-' In the dyo'ng of wool and .silk with vat colom-s 
the addition to the bath of ii small .'mount of alkali and of t he hydroxide 
of a heavy metal ha.s been protected.** h’or the dveing of tussah 
silk Sen** recommends the, methdd.s used for dyeing wool, since this 
fibre re.sembles wool in it's biduiviour towards dye .solutions. The 
interaction of certain dyestiifls with copper duiing dyeing ojierations 
has been pointed out by .f. R. Ifanna,"** and (he use of acetic acid 
im-place of .sulphuric acid for after-chroming has been recommended 
in order to prevent the paii'i.'d destiiiction of the dyestiilf by oxidation.** 
0. Diehl*' siiggesls the use of a slightly acid alizarin dyebatli and 
rajiidly rai.sing the temperature to complete the deeing within a 
quarter of an hour. Sen** has de.scribed a method of ]iroducin” 
aniline black on wool 

Further work has been dine by K. Lodge*’ on the application of 
sulpluile dyestiilfs to animal fibres, Mil|ihile.s and hydiosiilphites being 
used for the reduction of the dvestiill, and e.xcess of alkali in the 
dyebatli avoided so as not to inqiair the atrenk'th of the fibre. Sen”’ 
adds Turkey red oil to the bath to inqirove penetration, and describes 
methods of producing sulplrde dyestuffs on wool. The tendi'ring of 
fabrics which have been dyed with sulphide dyestuffs has been further 
investigati'd. The dyestiifl's are said gradually to liberate Mil|)hur, 
which in the course of tune liccomes oxidised to siil|ihuric acid and 
thus cailsi'.s the “ tenileiiiii; ” id vegetable fibres. Various methods 

” Kiirlienrjilir. lerm I' ll.'iyer iiinl Ce , tier Pul. 291 t,V!, 191 1 , g., lOIli, Hal 

Ii Viiliii, I'aie PatV'itti, .'iiin, , Him, la.vT 

*' Uiinies ,/,.Vee /Iveot'oet <■()/, Him, 32, I H-It2; .7 , 191.:, UaO. 

*'* t:. mill (I b !•' l.e.lge, 19111, ton 

** It Weili kol.l, tier I’lils gHTIHg, mill unit 2S<J3l t, 1912 ; ./, 19111,111). 

** .7, .v„e. ,tn,l <'ul , Him, 32, 213 -2)1.; J , IDlIl, IHX! 

** J , Him, ail 

** K (1 rossm ft a, Farhfr-Zi if , 1915, 26, 1 \ J , HlIU, 119 

•I Fiirhi-./.nl., Hint, 27, 1:11-137, .7, 1917,59. 

* J. tior Di/rrx <111,1 Co/., 19111, 32, 2I1-2.15; ./ , 1910, l|07 
19111, 41. 

J. litifrf: flint t’ot., 19H1, 32, 21,5-2^; ./..mill, 1107. 


* 
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! 

have l>eon an<l pu(i‘nt»'<l for pn tliLs defect of sulpliido 

(lyc'^tiiJTs. Fur msiaiici*. treatne'iil of^tln' dsod fubn* \villi a bath of 
stKliiiiii aretati*, tla)s ioavMi^; a siii.tll .fiaiititv <»f this salt on llir iilirc, 
lias Imm'ii UM‘d ; if .sulphuric arid hr afterw.iidV devriuprd, it acts on 
tlic acetate, Iihc r#( in^' acetic acid, whu'h dues nut injure tlu* iihre 
It IS .s,iid'' til,It hfltru^s d\ed uith hhnk siilpliid# d\e.stutTs. wlmli will 
with.st.ind he.t;ifi:4 (u | |o (' fui one lnuir wylliuut (endenne, may 
lie Htoied \Mili s.ifci\. To.prt'senl tl)(‘ '* teiulrnni'” of tin* cotton 
ofiiintoii ruuds d\a d uitli suipliid'*d\estaiffs. an after !re.itinmt of tJio 
f.ihncs with .iniiiiuniiiin sails ami cliMimites iia> hem pat'Uitcd TlilB 
tie.itinent* .d'-o d\es the woul '' • 

1 he iieliisf rv of i» -ih/t iH'i < anm*l ^ huu-i <d an e\|<-ii.''iv<‘ !iter.it lire, 
hut the indimtm h.m assujiird l.iri/e propoftiuiis and hiLth .‘'I'lentifio 
devt'iuj nieiil in s*»nii‘ couiitnes The nietiiods adopteil are pnimpally 
ni it I el’s j if eipii I ine-nt. speu^l ni^-t hod > hi'iiiLt Used fur spriM.il pn rposes, 
and there Js hn!.* desire on the pail of the’usiTS of these liiethods ff> 
make iheiM j.iihlir property. (' M Wlntt.ik^r'* shows th.it exposuie 
to Imlit and an .ilh'ets the, a 1)1 mt \ uf ll.iniiel foi Tlx(■>!iiifs, ;ind lift 
.siiCL'ists ih.ii til,, ixpusiire Irsults in tlu' partial destnietion of (lie 
anntio 'neips uf the xxuui \\ Furi'* state.^ that the aliinitx of faded 
Wool f.n \ .1 Dolls ij\, nlT-' i - errat U'. Ihisk Tuluin s h' lnp taken iijr more 
re.idilx afin |h“ e\pusiire, hnt .len! rulmiM shuxx .i h-.ss dn idrd alliiiity. 
lie sinji.’'''ts im-tjinds of ireaiiriu tin- xxuol to nxi Kuine this eiratic* 
.illiiiitx lie fiiiili'T fuiind‘^ that x\'h''pe\er wuul Is htuumd hv any 
■iejiec, iM ,illinil\ for lIJ-eslulTs IS .llDTed Silk is siniilaHv afTected, 

• tit in .1 h'ss duL'ret' The hrow nniL’ <if the iihre is (u he conm'cted 
widi the dex.-luprneiit or <leerada()on .T (!♦- amino-u ids itf f],.* wool. 
>'0111'' mterev^t III'/ rein.irks on n'^dx'ite/ are aljo m.id'' hv l-ake 

>'!oj) iM'Idlin f Is ie,-umin<‘inl»d in phu'e of dx' in,'*^ on en^inds of 
ccoiiujiiv , l.v iisin^r ,,d in the d\.-h,i>!i to a-Msl the pmetialion 


deep chad' s c 111 prudii. ed F.ieki)'., lie IS dis.'imsud hy h' Sinillid" 
the d)nil'll!tles, .md luelhods uf, u\eirurnine " eh.innellim;, " heTiig 
d-‘a)l with In fo III! <1\mte^ p Sis].-\shtnxs th^I Im eunrml lalion 

'* Zankf r uaU W. vn- Ij. Furher-Znt . 1SU5, 86, aUl-ail ; ./ , 1010, OST. S.s'nlio 
Vlii"^, lOlo. .um) I'.tio, 07J. JOlo, 

.A't-tu-i^ f \M)infii}>r , (Icr Put , 2t»;{ IjT), 1OI.',; ./, KMO, 1 r»0 

^ S<„ />»/"»./»»'/ r,,/. >fM0. 32, 4 It,./. 1010, tl 

J Sor Ihf.rx.in.l iul , 1010. 32, 100 III , ./. 1010, .''*.3 t 

.7 S»c ht^t-rn und Col , 1010. 32, -1H7 , ./ , ItllO, Kaa 

J /V;vi <■■/(/„», loin, 20, “tJl WOH: , I'M 7. i:i;{ 

~ 0. F.irl» r/.i d , I'.tle, 20. 22^ , </. 1010 1-87 

J Sor lJyrr$an<l Cu/ , 1010, 32, I2S-i:t.'», .7, 1010, tl.lo 
^ Hull Soc ('-■Aim,, 1017, 21^I5r>-I^7, ./, 1017,1127 
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I 

of colloids in a foam has a parallel in the concentration of colloids in 
the emulsified p(^.*tJon of an imnllscible solvent, ambthe proj)erty of an 
emulsilied liquid, e.<j., a “ bn)k<*i(” soap batlf, of dissoKin*' much more 
than tlu' noimal amounf of liipud is used to oxj>lain a number of dyeinj; 
processes involvin /4 the us 4 * of (‘rniilsions in fixing very slightly soluble 
dyestuffs. The us(‘ of^sillc-worm chrysalides inste;id of '<oap to produce 
the foam in foam dyeing' has be<m protected.Papers on wood dyein*'*^ 
and pap(‘r y.irn dyeini^’*- have been published. The fastness of dyc- 
Btuds has been trt'ated, and standards fixed by P. Ifeeimann.** h\)r 
testing the, fastness of dyestuffs to light, A. (hiiiswindt** uses a lamp 
enclosed in maible plates, whidli have beim soak(‘d, at a high tempera- 
turo and pressun', in a mm-volatile byilrocarbon ; although higlily 
transparent, the marble; <M)sorbs the dark !i<‘at rays, iind therefore 
provides a light emiiumfly suitable for using in testing tin* fastnes.s of 
colours to light. A method of d^'toivuining alizarin in dyi'd fabrics 
doscrilx'd liy Ja'igli.*^ 

A nunib(‘r of papers bi<iriiig on tin* theory of elveing have* appeared : 
it lias been shown''® that the adsorption of dye‘s(iilTs by (•(illoidal clay 
increases with tin* colloidal nature of the dye‘stn(fs. and lliat®^ amino- 
acids and [lolypeplides (and lienee probably proteuiN sih;h as we>ol and 
silk) obmbin«‘ with muivral sails to foim molecular eompounds during 
the dy<‘ing process. Kinlln’T, Port has shoun’''^ that snipliuric acid 
emploveel in (Ih‘ <l\*‘balli combiiu's with the wool base to form an 
additive* salt which re-ae-ts hy demhle ele“Compe>silion \si(li the salts e>f the 
cohuir ae*id of the elveslulf. Knecdit and llibhe-rt.'^* in expewiiue'iiting 
on tlie adseerpfion of dve'sluffs hy eliare'oal ami silica, found that animal 
charcoal, m the-si* e>:pe‘rimihit.s. ceuild not lx* re^gaidexl as a feiim of the 
element earhon. situN' l.he* nitrogen evmtents of the ehan’e>al had a 
marked'"iiifluenee* on its adimly for dye-stuffs, 'fins js an impeirtant 
ol>servati«m. feir eine of the* stVeingest supports of tin* mee hameal theory 
of dve‘ing was the dilfe-ie-nt l)e*ha<».’ionr of two forms of the same* element, 
naiuedy, graphite and nnimal ehareuial. towarels dye-stutf solutions; 

\ 

a Srliimet, Kng i’.-il louaau, J, lUlfi, fi.ti) ' 

Moll, an;/,-tr i'ht-m , 20, U)r>-10!l, ./, U)17, 13J 

Vhi-m -/aU , 1!II7. 41. 13-tt, J , 1017, gs7 
, ^ .!/<//. A'. MAli-n<tli>n>r, lOlU, 34, loU-ISt., J , 1017, 500 

t\irht‘n-'/Ait 1017,63. 10. 1017,000 

./ OH,/ Co !. 1010, 32. g05-213 , J . lOIO, SSS. 

**'■ ttoI)laml,*A'o//o/,/ Zvits, 1015, 16, 10-lH; J, 1010, 0H5 
% pf,'liter luul W'ittkiv, Chvm.-Zeit , 1010, J , lOItl, 5'07- 

.S'..- and Co!., 1010, 32, 33-40 ; J , 1010, 301. 

J <Soc. hi/v.s and Col., 1010 , 3 ^, ; J , 1010 , 1008 . 
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it was shown** tliat tin* foriin‘r hohawt-‘iikt* ontton and tho latter like 
wool in baths ooiTtaiiurii: difTi-rent (fvestutTs. TheVlilion In'tween 
electrical endosmosv and tlio adsor[)tHin tlKH»ry of contact elcctiificalion 
has been shown*' ; tln‘ |»hen<nnena enc.ounter»‘(l in <lyeini: aie ^aid to be 
in accord.nice wifti the ionic adsor[ttion theory. N<» fmther work lias 
been done on tlie atKorption of dyestulTs and^of moisture by textile 
fdires since it was-.ho\vn** that an analo;xy exists between the adsorption 
by textile tibn-s of nioi.stlire* from the air (I'r., a \apour from a itaseou-s 
niediiim). and of dxestntls from .soinrion (ic , .■'olnls from a Injuid 
mediiimh riie tjiie-'tion a.s to whellnM’ the absoiptioii of moisture 
by \e^ctab|.' tiincs is a chemical ph^Mcal phenomenon is by no 
means settled, but the writer think? that*mueh enlightenment would 
fe-^nlt fiom fnrtliei m\*“stiL'atuui of tin* two abMirptions meiilnmetl. 

* k’niMINC 

• 

'The use of resoreiiiol to dissolve till' lakes binned by tannin with 
b.i»ie Colours has been .sm:itest«‘d“' ; if can also be i^s,'<l for (lischarLon^ 
these e.ojouis on a tannin ^loinul. Kor the tixatmn of aeid dyestulTa 
oil coii«m. the Use of the eomlmisatmil products of aioinatic amme.s and 
ahlcli\«h-s has been protected.** Two^m-tliods of pioduejji;.t wlilte 
and rod impn-s'-ioiis on imimo-iljed ^oods have bemi ilesenlied,** and 
prints of L'reat fa-tiles', to li|;lit are .sanf to be piodueed b\ 1.1.5.8* 
tetr:ili\diox\aiflhr.opnnone, nsin;^ an alnnnmum mordant.** The 
use of a redueiim a citrate, and “ lilandola ’ (pure \eee1aldc 

gelatin) for [irodmunit while or coloured re.servi*.-* in printin;i w'lth 
chrome cohmrs has laam patented.*' a.s has also ihi* ujic of |»henol- 
buiiialdeliv dc ('ondensatioi^pn all lets for 1 lie li\al nm of metallii' powdera, 
pigments, or d\estuiTs.*“ K •J)/je\k*‘' de.srnhes the u.se of Manila 
copal and parallin to produce h\ ^'niidimi with d\(“.sfiijfs, (iu.sl-frce, 
dry, transfer jirintmo colours for cnihroiden work: tlie coheirs are 

fixed hy sprayine with ahohol. 'I'lh' [irodiictmn of novel ejrc(;^H in 

• 

*’ J llul.iicr, Sor rca IJ . lUoT. 91. lo.*o . 17 ) 7 . 1<).'»-U2 

** '1' K Itri^L's, II.* 1, pK'rHOM, 101(1 If 8 bertiirl f r EUrirochfiu .S,,r , 

May, 1‘I17, .yrit'l?. totm 
^ l‘.»ot», 188 

WoMiCHuciiwky, ./ .V-/C I>vers nml Vo! , lUKe 32, 278--:;H0. ./ , 1!»17, HO 
Know Mill Printing f'o , I.td , and K. \V W itIo*, Kiig Put 10--UI, l^td; J, 
1017, SO 

** tl 'ruKlmni and Hroaio, (/, 1015. 2G, 1-a , 7,1010, MO 

Korhetifahr. T.»nn F Itaycr nnd(‘o,(lrr Pat 20(Kt7r}, 1011; J. lOlfi, 50H. 

*• 1 Uirand, llugueniii ef C'le , (lor l*ul 20a:i5‘.t, lOlo ; , 101t>, lOoH 

Bukelite (1. ni 1). If . Kng* Pat 7281,101(1, ./, I0l<). 7:M 
*» Oer. Put 290508, 10110#, 50S 
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I 

union fabrics by printing.' with substances which arc capaltlo of destroy¬ 
ing one of the fibres j)rescnt, thbn subjecting to a high temperature, 
has been [>n)f«‘ctcd.’ • 


Mkr(;kuisin(;. 

A luuube.r of procesW‘s have recently been patented depending on 
tlie action of siilplniric acid of various strengths on cotton Mercer, 
in Ills original specification, mentioned the use of sulphuric acid of 
lOfi' Tw., but MulisfMjiient exjteriencc m merceijKjug showed causti'c 
soda to be the host re.ig*'nt to produce file swelling and lusliejng of the 
fibie ; moreover, it could be used without risk of dani<igjn‘j the material, 
lleberlein und prodm-.e novel effects on cotton fabrics by (1) 

alternately treating lliem with alkali lye of 15“" B. and sulphuric/icid 
of over -I.S H., and (2) submitting the <-o(ton f.ihne (jueviously mer- 
ceri.sed) to the action, in places, of Hulphuric acid r)f strength greater 
thiiii 5(1*5" 15, iIhmi washing and again meieerisiiiL'd''* Another 
method, devised for produtnng transjmrontelfects on cotton, is by treat¬ 
ment with snljtliiiric acid of less than 50*5 ' B., cooled t*i at least 1"^ C., 
and siibsecpicntly mcrciTising with caustic soda. 

A. laMgliton"’* h.is investigated the absorption of i-.iii.stKt soda by 
eellnlose and, afOT ciitjcising previous work, su[>piuts llulmer and 
Tcltschei’s*''- eoiielnsioii iJiat there is no experimental eyjdeneo of the 
formation of any (•heiim'al eompouiul of is'lliilose wit li soivinm h\ dro.xide. 
Various explanations have been givim of the f.ict th.it mmeeiised fibres 
absorb more moi.sfnre from the air and more dvesiull fiom solution 
than onlinary cotton lllircs. K. Haller"’® stati's th.it (he outer mem¬ 
brane of tlie e.otlon fibre con>nsts of two slruetiir.d elements, thus sup¬ 
porting iNageli’s imeell.iry-theory of the .structure of \egelable mem- 
branes. Tin' aiisorption of dyes and mordants by the i>encUMtion of 
those substances into the imtell.uy mtersliees is d(‘pendent on the 
powiu’ of diH[)ersion of the particles, and m the e.i^e of mereensed 
fibres, the mn'ellae' iHung more widely .separated (h.in m ordinary 
cotton, partich's of virgc't size are admitted, thus accounting for the 
increased shade of dyeing produced. 

No p.irticular advanco in tin* practice of mercensing can be recorded ; 

. "■<’ Zeidlor, Oer Pat. 2tUt00, lUU; J , lO.')? 

Kng l*:it KKHSa, 1!H6; J , lillU, 1057. 

J, 

Akt .ties' Cilamler, Kng Pat lOtUag, lOK) . ./ . 1017, 2hG 

./ /*Av.v CAein, 1910, 20, .'12-50 ; J, 1910*, 210 
11H19, on 

iw h'o/lutfl Zeifs., 1917,20, IgT-K-S; J-,1917, 923 
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I 

in recent vear-i attention has been devoted to iJje eeoiv»niv of tin* >oda 
lye, and few ehanjie^ m the process it«elf liuve (ak<“n^>la<'e Mere(‘rl^ed 
goo<ls. hith'Ttu im{)orte<4 from enenly countrjes in lar;,"e qiiantuies, 
have now hern piodueod in this country, and t hMe > 00111 '' ht tio po>sil)ili(_\ 
of this home tra<k‘ boinu' lost The tests to distni;ini.''li mor< <'USod from 
ordinary cotton, ^lescyihod liy J Hubtior,h.i\* Imm-m us«*d with 8U(‘oe^.s 
in industry.Of interest to morcorisors is i method of roooveriim 
lime from '[umt o.iusti<^ mu<l by tiltonni> and caloimn^t: in n kiln.*®* 

• • • 

Kini.shino. 

This braiK'li nf t'u* indusirv has boonlittlo alloon-d bv the apphoation 
of science, but )u >om«‘ braneln-s theft' is efidenee of the sueees'' of this 
ft[)pki'atlon The .Vusinans hava' made a*sm',‘«‘ss of tlu' liiiishini: of 
heavy mcrei nsr.l ifoods. and they have d<ine this liy .sp<*eial pre|>arn- 
tjon oMhe eotton for this [oi^mse , tlie spinmim, wcavin^r, ami sub- 
acqnent timshmi/ have all been .sfieen^lly adapted to proiluee tin* best 
mercerised artade. ju>t as this spi'cial adaptation has been cafried out 
in German\ to |»rodu('* InVivv “ raise<l eotton iiihhIs. Few papers 
on finislnn-^ ha\<' appean-l V lleaii'*® has dis<m>.sed ,i number of 
mocliticat ion' of stao'li. and fin* analvsi.s of sizes and timsln-.s has been 
treated by bamb and Ilarx'-y.*** (ilue in |rta<'e of sfareh luls been 
suititest'sl for .'-i/aii’j, and star<'h and diaslafor in place of dextrin.**• ^ 
The wei'.'htiiR' of silk can be earned as Imih as l.HOdo, according 
to Aumaim.*'* the <leL'ree ()f wi mliting liemg mlluem-ed by the physical 
characteri^tK's of tin- iil>re. Ib'ermann*** statc*.'^ that no 'definite 
additive compound bet wer'n the stannic chh^nde and the silk in weightial 
silk has be .,>11 i>ro\ed lie favours an elecfVolyl»c theory, the attraction 
of the silk beiiiL'^ 'joverm'd by Ike '-tate of cleatrolvtje dissociution of the 
stannic chloride. 

The state <d d'‘velo|»menf of tin* indilstrv and teelmieal instruction 
in thi.s branch of apjtlietl eliemistr\- ire do.dt with at leiiglli in the 
writer’s publn'ation pre\ioii>ly n-lerred to 

Although the above is a slioit aecount of .'^ome ofifthe important work 

J, ItHjH, 105 

lliUgiDH, “ Dyenig 111 Germany ami tiiienca,” liml e<i , Loiiginain*, Green 
ami Co, initj • ^ 

J II Paviie, 7 f>f<i K.ig , 1‘Jlo, 7, lOOG-lOGU ; , liHti, 111 

J Trst Inst , P.llo, 4, 22:i~2:i2 , ./ , lUlG, 107 
*** J .Soc Duert Olid Col, 1017, 33, lO-liO , J . 1017, LG!2 
E. Ruf, Z gen TexUl Ind, JOIG, 18, 1 W , 7, lOlG, 410. 

"• Farher-Zed , 1015, 20, :)Ul-:ioa , J , lOlG. W) 

*** Mdt. k Maierudpruf, KH5, 3^, 41G-lo3. 
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in 

which has recently been published, it must not be understood that the 
published work Sjud patent specifications arc a recort] of all the research 
work that is done in the industry. Publication offers few attractions 
to clictnists eneat;ed in tlic indust ry, because such work does not advance 
them in chemical circh's, and is referred to as beinf;p)f mere technical 
iutere.st'. Work known to hav(' taken many j'eais to accomplish, 
w<irk scientifically carried out ami admitted to be of hifjli importance to 
the community, has been overlooked beeipise it was .said it made no 
direct contribution to scienev. I{e.searcli .students have, therefore, 
left technical problems alone, and in order to fiaiu recognition, have 
turned their attention to iuvi',sti};ationa of purely scientific iutere.st. 
This state of aflair.s, however, c.iipiot be of u.se in a.s.si.stiue the applica¬ 
tion of science to industry. 



V 



ACIDS, AI,K.' 

I!v II.-A. .Vnu N, 

Chief Chfn>\st, ii>i\ktU-l><‘U>iii HV//.', (nife.f .lU(t(i Ci , U ». 

The ])oritxl eo\eivil liy this .leco^ul report is imtumlly still strongly 
intlnoiiee<l l>y the eontiimed acli\irt»‘s from militarv iieedn. 

Tho*etVect8 of the restricted .supplies of .smne raw materials have Keen 
se\erely felt in certain directions, and the elldr^s made to apply 
suhstimtes have in a lar^e niui^<)er of lascs heeii siu cessfnl. 

A paper read before the American yimm. Soc., in April. iPlh, ^iv*es 
an account of the intlnem e of the war on Aiftericaii clKanical industry. 
The ce.s.sjition <d .shipments of pulash salts from Tiermany, and tlio 
almost total stoppage of tlm imp^irtation of dye-stuH’s, ha\e been 
seriously felt, (treat acti\it y has been shown in assisting io meet this 
acute situation. The growth of the soiHi imUstry is indicated'liy the 
census of manufactures, lu 11)11, l,371,10o melrie tons of soda 
products were ni;mufaclured, biuug an increase of nearly \'2 over that 
of 190'J. The consumption of pyrites in the Uniti-d States in 11)15 
reached a new high le\*el, l.doSAthS tons, due chielly to the unjire- 
ledented deniaml for sulphnrie mid. 'I’he doimcslic production was 
391,I‘J1 long tons, an increase of b7,l(>2 bwis over that of IDI I.' The 
exiKU'ts of sulphur fell from ys,l(;:( tons in I9M to 37,.'112 tons in 
11)15. Sul[)lmric acid .supplies has e been inade<piate since the middle 
of 1015. 

The following jircMluetion ligures from the lb S. ( b’ological Purvey, 
1010, are of interest : -50 B. a* id^ 1 ,.518,271 metrie tons ; 00 I>.,057,?(70; 
06“B., 1,010,024; oleum, 180,70.5; total reduced y 50 II., 3,808,152, 
of whieh smelters e^ntrihuted 1,050,830. • ^ 

The w'ar has compelled Kus.sia to develop herown chemii'al imluMiry, 
and the })rogfe.ss has been fairly goisl in spite of the hindrance < ause.ii 
by the great .shortage «)f materials and machinery. The supply of 
Uufwian pyrite.s is increasing, new de|M)Hit.s have been found near the 
railway at Kind in the Boguruslav district, and.sidphur is rei>c>rte(l 
near Samara. New ^itriol works have been erecte<l in the Volga 



1107. 
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region, in thu Donctz basin, in the Canwisus, ainl in the Urals. The 
Ekaterinburg works prodiiceil 1,700,000 jjoods {L''’',000 tons). The 
factory at Kislityn was destroyed f)y lire, bpt an attempt was nnule to 
rcsmiie in 1917. 

The < h<“tnieal and allied tra<les in dapau have been atlci-tcHl l)y the 
industrial changes to a degree ap])roaclied by tew other !>ratjciies of 
nianufactur(’. 'I’he annual jiroduetion of about 300 tops of chlorate of 
|>otash has increas(‘(l to over 3,7)00 tons. Factories for the inanufacturo 
of soda ash and bh'acbing powder, zinc reliti<Ti(‘s, glass works, ite., 
have b(!en erecteii. 'These e.xamples indicate that her inlliieiu'e a.s an 
industrial nation on the markets of the world is incnsising rapidly. 

The (Government returns for |915- give tlie following figures:— 
sulphuric acid, 1,170,000 In.; liydrochloric ai-id. l.SlOpJOt) lb. ; caustic 
soda, 249,000 lb.; and acetic acid, 723,200 lb. 

The progress nnnlo by the clnmiical industry in France since the 
outl»reak ol war has l»een sueb as to mak<! licr hem eforlli practically 
independent of (Jermany for the rnajoi'ity of products formerly 
obtained fi'om that .soui'co. Idle works, largely at tin; instance of the 
Ministry of Coninna-cc, have again Iteen set in o|K'ration, and the future 
of the industry secured. 'The output of oleum, of vvliich 7b/^ was 
formerly import(‘(l, is now iu omj single Department e<juai to one-half 
of the total pre-w’ar Lonsurnptiun. 'The .Magnesit* Fr.incaiso has 
disoovei’cd an imftroved ])roce.ss for the manufactiu’('of sul[»lnirie achl 
by means of magnesium salt.s. Very sub.stantial deveh)ptn(*ut has been 
made in the production of nitric an<! hvdrochhwtc aci(is, also li<juid 
chlorine ami In'omino. 

For some years before tin; war, (ua’inanv imported 900,tioo tons of 
pyrites from Spairr, and 10( ,000 from Norway. Tin; home production 
was about 300,000 tons, mainly from Megcn in Silcsi.i. In 1912/13 
the impc'dations from Si)ain amounted to 1,200,000 tons. 'The [)roduc- 
tion of .sulphur (rioxide from gypsum^ may have l)ccu accom[>li.slied in 
an electric furnace, or by the reaction with silica at a high temjierature. 

It is no (exaggeration to say that the part {>layi‘d by the chemical 
industries in assisting the allied nations to carry on the war has grown 
in greater proportio*. wdvh tho rocon.struction of industry generally. 
In 1916 the imports of cliernicals to the United Kingdom w'ero valued 
at £2S,663, loO, an increase of about £9,319,150 over those of the 
previous year. Exports wore valued at £27,676,810. The pyrites 
production is given as 10,535 tons for 1915. The numl)er of works 
registered under the Alkali Acts is 1372 in 1915 {1356 in 1914), of 
which 63 were alkali works. 


* Ch$in. Ti'itile J., IDIO, 69, 7. 


J C/icm. Trade J , lUlT, 60, 18H. 
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Sui.rmiRic Acid. 

A considerable rflimbor nf modified Vitriol plants h.fvi' been erected 
and many of these are nbw in operajion, 'I'liere is little doubt that 
for all .strengths al«)ve l40°T\v. the nninodilied ehanilN'r .system will bo 
anppluntwl by otIliT type.s, hnt for the lower strengths the smaller 
initial outlay will count in favour of its contiiHianee. The working 
of tower systems demands an amount of skdied i lnmie.d lontrol whieh 
has .so far seldom been .iH'onlitd to the chamber .systems. Tin' omis.sion 
of oicientilie eontripl ha.s freipiently so severely liamlie.ijiped thi' older 
aystcm.s that residts have not been of the highi'st p.issible onler. The 
chief advabtage of Ihi' chamber [ilant is tSie elasticity due to the fairly 
wide margins of working ■'onditions, a'lid it i« prob.ible, on this aei oiint, 
that installations in the Intiipe will he a comlaiiatioii ol ,i t'lwer .system 
with iVi.imbers, the latter to give the elasticity pisoioiisly mentioned. 
The |jro|ios;i| has been maife t^ assist e\is(iiig |>l.iiil, both tower and 
chamber, by introiliicirig contact units to enlarge the cap.icity of tliti 
system without iiicrt'asing the nnmber of ch.tiubers, .tiid there seems to 
be iiincli promise in such reinforced methoils. ThI* writer is of the 
opinion that the iiitroilnetion of iimtliods of nlilising iiiliogeii fiom the 
air or the o.xid.ition of ainmonia to produce the nitrous gases, will bean 
im[iortant feature of siilphiiiic a<id maiiirfap tup' in llm near future. 
The increased use of the Cottrell pm ipilator,‘ and the eniploymeiit of 
concentrators of the (lilehrist type'’ are likel) to evert a f.ir ri'aching 
iiiHuenci’ throiiglmnt the chemical indnsiry. 

An interesting methoduif producing sulphuric aci'l bp Iheelei trolytic 
'ixiiLation of siilphnr iliovide is de.siiibeil bv Thoiif|isoii." A nickel 
cathiale in an earthenware cup, which acU as di.iphragin, i ontaiiiing 
.sniphiirie acid or .sodium .sulphite, i.s employed The anode of 
platinum gauze is immersed in*a solution ot'Kiilpliur dio.vide^kept at 
stiength. A current den.sity of 0 l)07d amp per .sij. i in. caiises a 
ready ovidatioii to sidphiiric acid tip to ‘,<~>/ ovulation with a* high 
current ellieienep’ even in strong .solutnYns. Tor a given concentraUon 
of sulphuric aeiil, the current fllicieney det rea.ses with incieasiiig 
current density. Whiggaman’.s siiggestioie w^is rt^iVreil to last year 
(Vol. 1., Ill), «nil attention is drawn to the temperature contiol by 
water cooling the sinuous tunnel conveying the (Hover tower ga.se« to 


* Juur. I^d. i;,,;! (VSem,, toll, 3, 512; ltll7, 9, 2(i, ./, I'.il I, loa7 , I'.ilO, 115 1 1 
1617,131; c.7.g., 1'.I17, 60, 6. 

‘ Knp Put. IO.-,,ll'.i:i, J., 1916, 1015. 

• Mtl. and Ckem. Kng., IlUfl, 16, «77 ; J., 1III7, HI. 

’ UH. Orpl. Agr\c., Bull. 9ud 0.S. Pat. 1,185,020 (lOUl); J I«l«, « 
and 736. 
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f 

the first rhaniluT. A cvliridricul chandK'r is des( tIKm! by Harris and 
Thonm« Arncii^rimMits an* iumIc {or dirtM/tiiig sprays of weak acid or 
water on to an ititcruH’ wall (i> curtain, ar.d on to a central column, 
extendirj;' luMily to the roof of the: cliainlMU’, wliich forni.s tlio outlet 
for tile r\it 'I'hc inlet ih set tungcnlia|ly. 'I'lie teinjiera* 

turo in readily roiiln>l’''d. In tlie last ehaniber the central i-olinnn may 
1 h* packi'd and thus faiisi'd to replace to Miine i‘\lent the absorption 
towers at the en<l of tlu* Nvsteni. Oliver' achieves tein[ierature control 
of tin; ehainbers hv Mirronndiip' tlnun vsith housing's uhieh form sj>e|‘ial 
air cavities ihi’ou^h which natural or forced draui^lit rireulatcs. The 
use of nitrating' towm^ (12 x l/t.) (hnvn which a nitre solution is caused 
to How has lu'eii palenti'd by .V!aca<lam atid Walker."’ 'Phi^ Curtins 
(Duihbiir^^) systiMu (\'cil. I., I 10) is a-^ain refernsl to here with fuller 
detail. 'The anaii^emenl of the towers i'. ^dven in the accompanying 
diagram : 



Alternative meihoi’s of working are as follow.'^: 

(A.) N<> S is .spraved witfi (Hover acid, ami llu' product, w itli 
the acid from other tower^, is takmi to No. 1, where it is dc-nitrated. 
Some of lh<‘ d(‘-nitr.itc'd acnl h removed ami convevcil to No. Acid 
flows bctvvemi No'^. 2 and ", ahd t), I and •”>, in hoth directions. 

(H.) No. S receives tlu' (llovc'r acid, amT the jirodiiet jia'-scs to Nos. 7» 
2, and ,C in succe-ssion, the acid from the other towers al.M) ti> No. I, 
w’here de-nilration I.iKj's jihn.e. 'rowers H and H, and t ami 5, work in 
a close4l circuit. 

‘riie recovery of acid in the (}ayd>us.s,-ic e.\it gases by vviusliing with 
water, which may then be used for sprays iu the chamlK'rs, is the 
subject of haufer’s patelU.'^ The manufaeture <ri* vitriol from smelter 
gas has attained enorimms proportions in the Ciiited States. The 
Montana, the Anaconda, and the Garfield Co.s. use gas frinii xMclKmgall 
furnuce.s roasting sulphide tines. 'riicTenesseo and the Ducktown Cos. 

" Kng 1 'Mb. MKHU (ton;) ami 0U2C (10ir))j J , 1017, .v>2. 

® U.S. I'at. l.?30,aiti (I!U7); J., 1017, H7;^ 

Kng. Vat. I0a,s77 (lOltl); 1017, 38.). 

>' 1-r. Tat. +,Sl,iai (191«); J ,1017, 130. 
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uliline ^a.s fr»un furnan s m w liich |>\ rilic (»f oros nirrving 

30 i»f {>\rrlioiU(i »i «)l p\nt«-, anti s ni olmKii>|») rito with llu‘ 
A(i(iit)on ol { »» of (tkc iv out. Tlu* n-.'^uliin^ ya-' is 

iionnall} Sulphur «lio\i.h* .s , larl-ou vliovid, C* 7 , far)K)M 
im>nu\iih‘ 'I'' I aiul iiiin>^. ti .‘'1 , .ur i' .uiniitti**! at scxcral p<*int8 

to a\ oi>| uu<lut‘ ililutioii ot (lir "ulpliiir •Tlio consumption 

is alxmi tv •> • to inipiiiin m the : 4 a-?<‘> llic (hamlMr process 

i.s 

^’I'hc rc< o\ ft V .iml »oiu <'nttat lou *•! \ ijt lol i', i he Mihjc< t cmlMHlicd in 
a numiu-i ol patents puhh^hcil ihnittiC the \ear In one taken out l)y 
the Aiimair Keiti!i''er \Voik-',“ a<i<l tausei! to Irnkh' (horn an 
irregular in< inie«l 'HI ta-e -o a-- to town poo^> ami tiln»s, m an em loscM 
chnniher ami ^‘\po^(‘l^ ti» ho^ at the lyui-r part. I’lie hot pt.ses 

are *!ueite«l towanK the ..f l!ie aiitl hy Itafllc''. Oliver** 

ties. I ihc'' a t tui. etil 1 ‘atoi u h islik.lv to pi o\ e a hh^hly ellicnuit form 

of app.n.itus. 1 m it.-r kiiou II pcrliaps as the ■‘(lihhrist” . onceniratiiT. 

lioi i^as.-x pj.v n\er the smla.e oi the..o i.i .tml then upuanls thnni^h 
a tow er <!.>\mi whnha. kI is aUo tlow nu.^ The a. el«is .lejiaio.! hy air 
jets 'rin‘ main "hjjMl of the iinenti.ni .>t Oieyfus'' is (o obtain iv 
lii^h pei'enla;;e a<i>l with s|!i,|,l,. app.aiatUs o( last iron Sulphlirie 
a.l'lol ah..ul '.IJ Is tuillur eon. eiitial.-;! in a vessel < oiiMstino ot an 
outer . \ Ini' 111 . al > .isl non p.m ht let! with a lul, and . untaiiiin^; a series 
of .oieciitii. . \ lindeis alleruately supported hy tin; pan and li<l. The* 
.u id Is h 'l into rt.e iiinei most spa. e ,in.| [lasses .iltei naleiv ilow n and up 
to the outenmisi *.pa.e. wlii.li n leavis h\ an overllow pi[/e. 
Adv.nitaee Is taken of the la-Is (u) that a a. id does not 

atlaek last inm. lhal in the .omeiitration of vitri.)l the higher 

strengths are al tin* h.iiioi^i, (.) that water is eliminated gradually, 
p/) that till' giadual elimin.iliot* m elleeted hv e\teii.si\ e lra\ «•! thi^ugli 
inanv ves-.eh 'The Diiion'" metho.l ..insists m passing hht gases 
through hori/ontal tines ah.ive .i seiies ot*paia!lel <hannels .onf;jining 
tht‘ iieid to he eomenliMled and tli.f over the a< id in tin* rev^rst? 
dir»‘. tion, 'I'lm re heating of th# gases, hy . onUct with llu' liot tine 
alMjve. IS greatest at tin- e\it. d'he .irraiigemeiit ^iHonls llu! largest 
8urfa(M‘ of evafiorafion with tin* miinmnm speed of flow and iho 
greatest volume of liot gases at the p<iini vvlierc tli(5 acid is vveakcHt. 
With four channels ooneeiitralion from (io <>7 uj» to D.S 3 / wan 

Kfig,n»ii M,.i ./. tiiin, 102 , IIJI , J. l‘M 7 , |;u 

'> V.s Pat. »; (mnp , j , iitni. 7 ;m 

Kiik I’.it, lUo.iKKi (Iiil7) , U.s. P,n. l,l!l.‘.,o7.', (Mtlti), IlMO, lOl-', 

Knjt. Pat. 101/142 (iitl'i)t i/, HM«, U.Vi. 

'• Eng. Pat. lUt.oat (1016) ; J , 1^17, .m 
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achieved. Kilroy^^ proposes to concentrate vitriol in a series of towers, 
packed with refractory niatcrial lind provided with a lead pan at the 
})Ottom. The acid is Hprayo<lMnto the liV)t gases. The working 
principle of Skoglund’^^*’' apparatus is similar, the hot gases being 
caused to pass through a spray of acid. The weak a#kl is passed into 
one end of a eontaintr fitted with an arrangement h>r spraying by 
means of a suitable gaj^ nn<ler presstin*, and th(‘ strong acid is drawn 
off at th<! other (unl of the v«.‘s^el. Another form of concentrator,’-' of 
rather complicated design, is l^'st d(*scribed as a vertical ca.seadc. .It 
consists of super-imposed i ircular. units each containing a .shell, funnel, 
annular ring, an<l guard, tfie whole surroumled liy the heating s|>aco. 

The Soc, Anon. Fal»r. dc^Soie ijrliticieile-" de.scnbe a mnltiplc-cflect 
design of plant for vitriol concentration. 7’he original p.atent must be 
(•i>nsulte<l lor the dcUuils. Tin* invention relates to the use of eleiiients 
so arrang(‘<l as to fUilisi* as completely as po-^sibh* the lieat contained in 
tl'e vapour prodiict>d, with the least {)oh.si})le disengagement' of the 
snlplmt ic acid Tlu^ id(“a is ingenious and might find use in certain 
cus(‘s, but tin' e()ii>,)h'\ity of the ap[)aratus must militate' ver}' strongly 
against its adoption in tin' majority of easi's. 

A sern's of inti'resting de-tails of the) working eif a te)\\e'r plant for 
the pn)eiin'tiem eit y.1-‘l7 vitriol is given by Annstre»ng.-‘ In 
practie*e', a towe-r packesl with epiartz, with an eiil llame as the source of 
heat, resjuireel washing after ten elays’ we)rking. 'I'he epiart/-uasfound 
te> have' elidnti'grated consnh'raiely ami e)tily G.T II aclel was prexluccel, 
probably eiw’ing lei the' openness of the pacV'ng Small epiartz was 
aebleel 10 make* up fe>r the shrinkage; and loss, ame)unting in .several 
months to the' original epiantity of packing. Wlu'n \\eirking well, a 
teimperatnre ot 12i)0 -1 tDO F. (tioCF 7(>o',0.) for the e'lUermg ga.s ami 
UHO’-iiPO F. {I.’l.S' -U3 C.) for the e\U as was ree;oreied, the suction 
being ' incli at the top. Should the e\it tem[)e‘rature fall te* 250° F 
very bltle Ik acid is proerm-esl; to remedy thi.s the lower is coolc<l 
by weak aciel ami waslieei with water for tuohe he)urs. A\ hen the top 
temperature is te)o high {.‘ibO -3C0’ P.) owing to the packing being too 
open, the' suctiem Ut the te)p will be very small. Tlio brick lining is 
cemento'l with silicate ami “silax" cement. Witli (>0,0.00 lit. of (>0“ B. 
acid per 21 hours, the loss would be 2000 -4001) lb. of 60' B. and 
311,000 lb. 66' B. produced; the balance of 1)200 lb. 60 B. is recovered 
in tlfo scrubbers as 16' B. acid. The loss varies with the draught, 

U.s Pat (1017): J., 1017,1'U. 

U.S Pat. 1,232,100(1017); J., 1017,025. 

r.7V. 1017. 60, W. Knjr. Pat; 10.3S0 (1915); J., 1016, 667. 

« J. hui. Ckem. 1017, 9, 386 ; /.,vl017j 
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being smallest when there is just enough [mil to take the distillate from 
the toners, * ^ * 

Blowske-- .suggests reei^ering the \visie arid from pelrolenrn rotining 
by diluting to free from t.irrv matter, follonril by ra|iid distillation to 
minimise reducliSn by the organie matter 

The |inslm'tion of litriol combined with the^iiaimfarture of cement 
is suggested by Basset.’’ A mixture of clay and materud containing 
gvpsum is heated sulliiieotly to form icmint and gase.s lontaining 
sftijihur dioxi'le 'llie g.iscmis [irtid mivf'i uitli ;nr an* passi'd over 
a of natural lj\flrati“<l oxniU; of non wiih gypsum. 

The sulj^iur tnoxide i-' j<*n>o\r'i and aift' uiicoiisortcd dioxiilt* aliMirhotl 
in caliar(*<»iH iiiatenal >nitahli‘ for 4ist» jiroflnction of (‘(*nu*nt. 

J)irlj-'-‘ |iro{M)^o> to piodaco annn«niiuin Md[)hati‘ liy the action of 
ammonia ami carlxm dioxide on Lt\|>'<uni or anhydrite, hy treatment 
\Nith pho'])horic aci<l, snlphnri^ aiid fr(‘efioin arsenic and st*leniuin in 
obtained The n*sidnal amim*ninm phosphate on heating; is converW'd 
into plio'plioi 10 acnl and annnonia, winch aru thus revo\cred 

The u-e of scvi'ral catal\;tic aycnl'' has h(‘cn claiiitcd dunny tlw* jiaHt 
\ear. 'I'lic Kills Ko-tcr ('o. '' as catalysts (<f)activt' \oluminou8 

chromimn oxide ami an o\y loitijaiumi of an easily fuxihlc lu'nvy metal 
uhif'li i' ‘•ajbihlf of ahwDihiiiy -ulpliur ilmxidf. a<'tm^ also as a lumling 
material lor llie chromium o.xidc uitlmiit comhiniiig xsith iL; (/<) volu* 
miiious iliroinmm «ai< 1' and tin oxide, om' being in excess of thfi 
amount ma c^s,n \ to form tin diromatc A later patent*'’ supplementK 
the fonmu (Ja'cs T'on’aiiung sulphur dioxidi* and oxygen an* pasH«Kl 
over tin « hromate at th<* catalysing temperature. Tfte sidphur (rioxide 
isabboibed ami the remaining gases agai?^ pas.si'd <jver tlie diromate. 
The catalyst must be fiee^’roni fixed alkalis. Kahreiiwald*’ suggesta 
cornjioumK of siKer ami xaitadiuin in the [ilace of platinum aa a 
conta« t 'ubsinnce raliatliuni with silver, gold, tungsten, or* 
molybflenum are also mentioned , alloys of the last two elcinet.'ts wdth 
the precious metals are even more *tlicieiit than platinum anU its 
alloys. Kee and Wedge-'' projiose to as.sist the chamber process by 
exposing the gasesjrom the (Hover towers yr al^ofher iioints Itetween 
the (Hover ar.d (Jay-Lussac towers to an electric diHcharge. 

The ‘piestioii of the chaml>cr process control has been treated at 

U.s. i^at (iiMfi), j., liini, 

^ US. l‘at 1,197,331 (1910) j J . 1910, \‘)oh 
■' tier Uat. 29G,9(Xi (1915), .7, 1917,01^. 

U S Vats. 141/2/3 i J., 1916, 1200. 

» U.S. Vnt. 1,227,044 (1917) , ^,1917, 711 
^ livll. Amer. Imt. Min. Eng ; J., 1917, HI. 

» U.S. rat.,l,g20,'^2 (1917); J, 1917, 647. 
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some length by Faii lie.-'' His main conclusions may ho smnniarised as 
followsWith ♦) 10 / of o\y*(Mi in the hiirnci'<ga3es, 6/7J % of 
sulphur (lioxiilo shcnihl yield a ■)'/ exit. Determinations of the total 
acids leaving the (llovei' towt'r are useful. The temperature.s should 
he noted at the front and hack of the first chamher, :sad gauges should 
be furiii.shed to show*the apei'd of the gases. y‘Drips ” should ho 
compare'll with the hotlom acid and both acids shoiilll he tested for 
strength and nitre eiiiiteut. The acid (luuhitiou must he maintained 
by chute arraiigeiucnts. 'I'he liinoiiut of sulphur dioxide leaeiug tUc 
last ehaiuher .should he O'I O L’ / and the oxygen o y or iiiore. (!ay- 
Liissae temperatures to he i)ll..-l(H) p'., the acid 1 111 T» , the nitre 
should he estimated thiieu daily/and exit tesl.s should show 1-8-2 
grains. ,V fan, between the ahsorhing Io\u rs, making .'iOO KHI revs., 
is recommended. With reduced ehamlier sjiaw the nitre in i in ul.-ition 
must ho raised, anii this increases the wear and tear of the pl.int. 

I The detei ininalion by Ditz and Kaiihauser"’ of the soliihilitv^of lead 
sulphate in eoueeiilrated 'sulphiirie aiid is of inti'rest. 'I'lie sohihilitv 
increases slowly with the eoueeiitration up to '.*7 1I S()|, then 
rajiidlv to luO Kroni the maximum at 100'. the eune (alls to 

about ,0 trioxide, rises rapidly to lo ^ and less rapidiv to 22 / 
free su,lphur trioxide. 

A refeieiice lo the sampling of oleum" is of interest and hears out 
'the oxpernuiee oi many works chemists. M'heii oni' litre of oleum was 
loft e.xposed lor three hours iii an ,8 cm. dish, the siirf.Ve sam[)le gave 
6/ of tree trioxide, the middle 28 , the |ioth>ni .'ill , and after 
agitation 'i-l .'111*5, .'17 .■), and .'ill It is ol the greatest importance to 
render the oleum homogeneous, a eiirreiil ol dry air being a satisfactory 
moans of doing thi.s. A point lrei[uently iiegleeted in eoiiiieetion with 
tho conveyanee ol niateritils in tank wifggoiis is the colour ot the jiaiiit. 
An observer'•! has noted tho ri.se of temperature under similar eonditiona 
of boiv'.eue taiik.s, variously coloured, w ith the lollow ing result.slllack 
54', light grey 2C';l’, white aluminium paint 20'.‘)', tin paint 

19'8'. 

The utilisation df nitre cake ha.s been the subject matter of several 
communications to the tochnie.al journals. (!ro3.smaiin''i de.sorihes tho 
stops by which caustic smla may he pnaliiced (ep. Vol. I., 111). 

(1.) ;iA'a.:SOj + II,SO, + 2CaSO, - 2\allS()^, + 2CaSO, + 2Xa ,SC)j; 
after the removal of the calcium .sulphate, lime is added. 


*» J., 1917, 10(1'anil 191. 

•" iJ.siiwrg’. Chem., lOKi, 08, 12.S, J., 1017, 041. 

» 1910, B9, 417. ■’* C.T.J., 1017, 60, 305. 

“ Eng. Pat. 13,832 (1016) J., 1910, )059. 
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(•’.) 2NaH.SO:, + 2Nii..S(), + Ca(Oll),' Nn.SOj + OiS()., ^ 

• * 

The cnlriuni .sul[)liU«“ is ivmo\(‘<i ami mun' lim^‘ a'lihnl 

(:t.) Na,S(), ^^(’;uSO, f jXa..S(), -] lUX) 2Xa()!I -I- 

UH aSOs f L‘Xa..S(), ; 

(2) an<j (3) m;.V Ik^ Miiulnni‘il, and In'alini; or an^nioiitod pia'ssiuv may 
Ix^ UK<‘d. 'rin* ral' inm sii!pliit«‘ nonoxcd. uiislu'd, and us(‘d agaitj. 
'Wio (an''tn- Inpun- h (•\aj>nra(t‘ihuntd4lu* '''Hliinn .''nlphati' rryslallisos 
out; after '.(‘paraliiu* of furtlit'i’cNaporation is iH'ee'^sary Kerr'*^ 
propose*'*to heat a nuxtun' of (\\o nioNi of iiitn' (ake with one mol. of 
niagm*''ium » hlonde and a hti K* wat<‘f;; h\ ♦U'o‘‘hloi le aetd i'' e\ ol\ i-d ami 
a mi\tur(‘ ol M)da and niaune'iimn ^nlplwte re>n!ts Anording to 
Llewell^ n and Spen< i‘ '■ nil re • ake and a n'dueitig agtnit mu Ii a^ *Jo , iron 
pyrUe> are eau'^ed to naet^ii a^^if'^ed agitator ISinphiir and snlplmr 
dioxide are ••vnhed. >odinin sulphate and iron oxide remaining; hy 
cmpIoMng metalln mni iii^tiMd of the '•i^pliidt' no free Milphm* is 
pianlmed and a leady ''tieain of dnixide is ohtallltMl 

(Iros'.niatin ' siigge^'t^ Inrtlier iiiieresiing )M)-siliilitie> of working np 
nitn* take He ih.it under n-rtain eonditnnis mire eaki*. s<Mlium 

nitrate, and earhoii nxe t pra<liiall\ <|uaihlilativulv to prodne<‘, villioiit 
frothing, nitr<ni-s gase- at . oinparativelv low tenijn‘ratnjes The 
ingredient'^ nnwt he tineh gimind and inliniatt^ly mixed, tlie earlx)lt 
Ixiing in slight *1-vee-^s and a eiirrent ff air passed. 'I’he gaseH might 
be pa.ss<‘<i <lire<ilv h) t]ie tli.unbeis or towers instead of eomletiHing 
•hem. The residue ( onl<l In* utilisi'd ui th«‘l>ehlam' olver for eauHlie 
iMxla. I'he (arl)un may la' imiitlei! 'I'lie gnmling of nitre lake eaii 
be greatly faulilali'd by p«»4iriiig the fnseil cake on to a thin layer of 
*o<la a'^h, ami ehilling, thus proflming a sjanijt) and friable mass. The 
Rcsla ash may be mi.xi'd with .snljihato and by .so doing alanit 2\/ is 
suflicient Other long papers »lealing largely with tin.s subjeirf have 
Aapjieared, notably iliat (»f Hruwnsdoii f, gge.sting it.s use as a piekl4f for 
annealed brass with rceomniemhUions for working/* and of Kilbiirii 
SScott-^' on the economy of at ids in the metal Iratles.* Further notes and 
cxjMirienees were eontnbiUetl reeeiitly at the meeting of tlie Nottingham 
Section.-^' 

There an‘ certain valid objections to the use of nitre cake in bleach¬ 
ing cotton fabrics, es[x*‘ially those napiired for pnntitig/" It i^annot 

** U.S. Pat. 1,203,357 (1010) ; J., llHO, 1200. 

“ Kng. Pat. 103,as9 (lyki) ; ./., 1917, 3S5. 

»• J., 1917, 1035. • ^ J., 1917, 575. *' J., 1917, 812, 

*• J., 1917, 1210a. 1910, 69, 392. 
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bo used for alizarin as the lime boil is imlisjK'nsable, and probably not 
for light Hhad(!K*»with direct and U'wic colour^ There is undoubtedly 
mnch undue conservatism annuigst possihld users uf nitre cake, which 
doubtless liind<‘rs its more extefide<l use, as does the non-emph»ynient of 
chemically Irainral men in many branches of maniifacf^ire 

' Ilviiiiociip.oitic Al'ii). « 

Tlio iii.-uinfactiircp of liyilrocliloi-io iiciii, -liy spniyinj; a tii.sod alkali 
cliloi'ido with aiil|ihiii’ic arid, or a rniitiirc of this ailli air oi- steam, or 
Hiilpliiir dioxid(p and steam, is the object of a patent of the Salzwerk 
Ilipilhroiin." Ilydroehlorii' aild is lilierated and the siiliihatc; left as a 
fini! [Kjwder Clayton ami Vetals Ceseareh Co a( hie\e the direct com- 
bination of hyilroy'en and- ehlonni' hy heatine the moist eases, in the 
ndio of lO 7 to a temiienitnnMiot hidow.llOC. in the iiresence of wood 
chiincpal , ' , 


NlXltli' Acili 

'I’he enoirimn.s 'proalh of the nene]' .nethoils in tin’ idtne acid 
industry may he eathereil from the following statistics At the einl of 
H)l') there were thirty installations of the Krank-C.u'o s^ slmn proi hieing 
ahont 100,0110 Ions per 'nonth ; I'anling's modiheation ot the I’.irkelaml- 
Eydo plant at Mnhienstein producing IJOOO Ions per .annnm ; and ahont 
‘h00,000 tons of ammonium sulphate na.s made hy the llaher jiroeess. 
The Royal Watiafalls Hoard re|Kii'l (he niilisalion of l'J,()00 kw. to 
jirodiiee 7000 tons of nitric acid and nitrates at Trolhattan hy the 
Rirkidand Kyde p'lani : also a produel ion of lillOO tons of earhiile hy the 
Kvina Carhide Co, hy mians ol [siuer Irom the Ti'oelands waterfall. 

The sodium nitrate production for tin' \'ear ending .lime .'ioth, 1017, 
was 70 ill exee.ss of tliat for the |ii'eeeding \ ear, hut still helow the 
jire-war ligiires.'-' A full account of the nitrate industry in Chili is 
givelidiy llohshanm and drigioni." TJie synihelie prcsliietion of nitric 
neic7 has hern the suhjeet of several articles of eonsiderahle length to 
wdiioh the reader is referred. Attention may he called especially to 
that of Kilhnrn .'seott, wliieh is accom]ianied hy ma,'iy diagrams of types 
of arc furnaces,' ' and that of Ma.xted on the .synthesis hi ammonia and 
its oxidation to nitric acid."'' An attempt to comjiare costs of the 
catalvtie oxidation of ammonia with those of,'he arc iirocess and from 
sodium nitrate is furnished hy Zeisherg,'' but the lignres must be 

" O.r. I'.it rii.yoTt (lOi.-.); J , 11117, .'.(13, 

. « II.S. li»t, l.t-.’O,111 (11117) ; J., 11)17, 547. 

« y., 1017, .53. 1017, 771. • 

« .Vft. an>i Vhrm. Eng., lOlS, 15, 290; J., lOKJ, 1107. 


“ J., 191«, 10.58. 
*« J. 1017, 777. 
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it*|?anlcd with reserve. It is concluded that the »atalytie imthdds 
cannot comjveie w^tfi the other j>ro(^ssc,>j. On e<)U.fl \iehls i*f 07^^, 
nitric acid, the O-'tw.dd vs'Viuld ha\e, frnm the liiiutv" the ailvan- 

tui^e of about one farthing o\(U* tlio nit rate nu-tlutd. but according to 
the ino'>t tnHt\No^hv evidence, tin* conver''iou cthi ifin \ of the Ostwald 
jirocc.^s appear.-' not to evceeil s.*> . 'I'lu* dci tn^ ic-ivt.ince of mixtures 
of oxygen are! *mtrogen may be dimmi;'!ii“d by ad'lition of steam. 
The oxide-' of nitroiim, to pre\eiil di'"'OC!atioii, .iic<oolrd am) passed 
on to a vesvel eontaming '■ulphuii-* a< id «iml water, an al^) being intro¬ 
duced. 'file iiireet use of nitiogen oxi«lcs fnuu the Frank-Caro 
process I* not na-ommended owing to jfi'actical dithcultus Fetersen^'* 
des<Tibes a condeii-'er jilaiit of iiim* ‘^J’ut7.e\j’’lourit's, followi-d bv three 
tower-^ for till' mam coteUiiM is, as tile iifco-^t ecotiomic.al vi't devised. 
The .lii in co-'t for 12<Kikilo'.. niirn'acid (1 sp.gr ) jicr lM hours ia 
gi\eii as tM') mark per H'D kilov^ • 

A ^ene^ of lisc related p.ilmit.s by the Nor-^k JI\dro Klektrigk 
Kvaebtof.ikticsclska)* illii^tiate soiik' of (he lytlicult poinm in (he work¬ 
ing of t)ic jilaiit.\"ordiiig to om* jiatent, nitro^i'u eompounds are 
produced by arc oxidation, which, a-: wi-ll as l!ic al'-'orption of tho 
])r(Mlu''t'', i-- efVectrd in a i lo^ed system ; finally a ga-' rich in argon ia 
oluained. 'I'he act nnmlation of impuritu»< is avoi'hal by tlie withdrawal 
of a )>or(ioii from time to time Another jiroce-'S avoid^' the necessity 
of an air tight -'V-tem by watrkmg undet a dimuiisbcd pre.sHure, ami 
eonipeiisating fdi l- akage by the wiilidrawal of a portion after absorp¬ 
tion For plu' pi<‘>s*ure;i the system jtn!viou?'ly mentioiu'd is use<l. 

•Solution'^ <»f .'immonium nitrate aet as .absorl>ers*for both ammonia 
and nitrous g.ises *; separate portions of tin* solution are saturated 
with each gas and then mixed t«> obtain a st^'origi'i neutral solution. 
By repeating the process coriiVutratcd solupioiis or ciy-'tals arc. finally 
obtaiiKsl. l»y dissohing a metal, capable <if forming a nitrate, in dilute • 
nitric add ami decomposing the ->all with steam, <txid<‘s «if urtroj^Jn arc 
pr(Kiuce<l ; with the addition of air'’o form penixide, nitric aejd it 
obtnino<l.'^ 

The employment of suljiliuric m id as the ab.sbrbing agent is also 
suggested.^^ .The denitration of the ci)neentrate<i acid containing tho 

« Kankin. Fr. Put. 479,^2 (191G); t/. 1910, IlOH PS Pnt 1,150,780 
(1015)191.''), 900 • , 

« Met nnd Krz, 1910, 197; Cknn.-Zeit , 1917,41. , 7o , ,/, 1917, OU. 

w Fr. Pftt. tK4l,205 (1915); J , 1917, iilO Kn;« Put lOO.olKJ (1910); J., 
1917,214. 

« Eng. Pat. 101,090(1910); J . 1917, 1007. 

" U.S. Pat. !,23t;,002 (1917/; . 1917, 1017 

“ U.S, Pat. 1,197,295 (1910) J, 1910, I2(‘)0 
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I 

nitroiu gaaen is ofTeelcil in a tf)\vcr containing acid resisting material, 
up which till! vn^Kiiir of CiO./ niti-ic acid and air is upssing. By conden¬ 
sing the eKit gases (inning imric acid it olitaineil, which may be 
docolorised liy Mowing with air. The siilphiiiic acid of about 80% 
strength ns|iiires little coiiceiitrutioii for further use gs absorbing liiiuid 
for nitrons gases. , 

Till! Nciiionrs Bowdor ('o.'‘ has also patented a siniikir nietliod. The 
nitric acid and a deliydrating agent, sndi as snl|ilnnie acid, pass 
contiiinonsly into a chaiiibcr from, which nitric acid is driven olt',by 
steam from a boiling Hointion of the dehydrating agent, or from weak 
nitric acid provionslv conci^ntratcd by the |)roce.s.s. Tke diluted 
snijilniric acid is removed contnnionsly, the nitric acid condensed, and 
any o\ide.s of nitrogen alisorbed in water. The Stolberg Works"’ 
om])loy the oxidation of iimmonia (Frank-Caro) in their fitriol 
chambers to ri'place nitre. 'I’lie atnnionia t,s generated from ll.t liiptor 
by distillation with lime, followed by pnrilication by caii'ttic siala 
from snlpliiiretted hydrogen, |ilienol, A’c. The va|ionr is pas-sisl over 
platiiinni gauze hi^ated tii 71)0 C. by li.") -l.-)0 amps, at 20 gj.-i lolts. The 
nitrons gases are intrislncisl into the ttiniiM between the (Hover tower 
and the lirst chamber or direct into the lirst chamber. Flap valves are 
provided to prevetit the poisoning of the platiinini in case the fans stop. 
It is likely that a de'tice of liritish origin to accompli.sh the same 
,intention'will be in nsi! in a short time. 

The liadi.scho Co. have taken out a intmber of |Mtents relating to 
the ii.se of a variety of catalytic masses.'”' The bismnth or bisinnth 
o.xido may be replaced by lellnrinm or a tellnrinm compound in an 
amount which may bo varied within wide limits, and upon a carrier 
of a noble metal or an iilditreri’iil substance The following m.ay bo 
used as contact masses at,700WS00’G. i (I) I'owdered lirebrick soaked 
in 10 ill'/, solution of platinie chloride and in a solution of .about 10% 
ammonium or .sodium tellurite (either separate or mixed); (2) a metal 
of the platinum grotip is deposited on a carrier and then rendered 
aetBo with a stiiall amount of telhwiiiin or tellurium compound ; (.'!) 
gratitilar cupric oxide is soaked iti a .'y solution of ainnioniitm tellurite 
and dried. ■ ‘ ‘ 

A method of temperature control is described in a |iatent of the Ellis- 
Foster Co.’’' The hot mixttire of ammotiia and air is passed upwards 

>* tr.S. Put. I,I!)7,I07 (ll)l(>)i J., Ibltt, I05.S. 

“ Met. uml AVi, ttuo, Jan. 23 i C.7'..A., 1018, 69. 

“ Kng. Putt. 7851, 13,297, 13,2<I8, I3,2>I9 (lUl.t),, 13,848 (1914); J., 1916, 
' 1008 anil 101,7. 

*7 U.S. Pat. 1,23S,,7«1(1917): J, 1917, 1007. 
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throujih n t-o:irs(‘ mass of catnly'^t, In’ a niivtnre of air ami 

ammonia in an oiiilKaliicit coinlipt. llu* I'ataij’st oaii Ita 

drawn at thi* lioftotn i>f th8 cli.imlior. ^ 

A similar (Mlaly>t. plamnini five from iiidium.^t-itli controllod olovtrioal 
heatin*', lias luaMi^iaamti'd l>y Landis '' AVasliIuirn ’ pa'iscs a inixtnro 
of o\v* 4 cii and aininojiia o\»'r (In* rataly>t at ^nh a sjua'd that llu' 
|iriHlu« t M»ntain* nitrous and not moiv than’lit) of ammonia, tims 
priHlnoinij a mi\tnr«- of mtit'' ami and ammonmm intraU'. liy tin' 
additnm of a fnrtlu'r «jnaMtiiy ♦d am^nonia, ammonmm nitrnto is 
pn-xlm od Andor^on'’’ *li •'> n^'^‘^ t lu' g\idali<in of ammonia a« i'ordin*^ to 
tlio I'nnafion iNlIf i j'A - INO' t-tlUjf), 1 In* \t'hMif\ of tins 
reaition ui> ro-WM'd hy Hiiitahlo (a(al'^>(s. j'lu* |l|•o_:^^l‘^sof tlu“ r«‘a< tii*n 
is detoimmod li\' tin* (’i|inUl'iium (‘\[»ia"'M“t] liy iNlIit ;>()_. fN()+- 

GH dV 'I'ln- !■> cxoilnM-mic, lifiu t' tin' hii^luT tli<‘ tcm|it‘ratnn' tin* mon* 
ammonia remain' nm haML:e»V u hen e<jui!il»rmm is e't1tl>lis)n'd. In tlie 
pre'oner of cx-'e" of ox\i^en oxi.lation i' jira^tieally «|nantitativ^' 
nithin a lar^e temperature ran^e A mixlnre of air u ith *J-r> .’» / of 
ammonia at oOo !O0O' (al)M)lnte), pa^ed at 'iieh a sliced that contact 
is a"Ui‘ed for 0 Is Ida second, i-^ enmerted to the ('xtent <d fta '. 
Anv calalv't fa\ouralile to the reat Hon X- \ ()• I’N'O H umniti'd for 
ammoniantln-'is. , 

Kill''’ employs "iKcr mol})«late as m oxidi'in;^ latalyst of ammonia. 
An ac»oniit «if the proeessc'- for the fixation <d nitr«*i^en and the apjili-• 
cation of the'c lu the inanufaetnre of a \ n letv of «liemit al suh'tances 
and other imliHtrial ifsesjs t;iven hy Ihnher'* 

Ammonia. 

* 

Tlie ]iriMlnction of ammonia from Mond ^as is .sn^«;ested hy I’erry/''* 
hy pa'sine the ^av, or a mixtilM' witli .'teaifl, thromth iron pipes or 
through a furmn e of iron or refivn torv < <mtaininL; < oki- or (arhoiiaceous 
material at a temperature of n.aO^-Ton" C. Tin* ammonia is reiiioxed 
hy Hulphnrie a< nl and the i;as treali'd .i^.un. , 

The eomhination of nitroj;on and hydrofti’n under pressure to form 
ammonia was ilisi-ouTed hy Chatelier' ' in J901,'’'’* Imt owing to an 

IT.s. Rit. llMiS. im:t. 

« U.S. rut. 1,217,217 (1017) ; J, 1017, iVi3. 

«• Zeit. Ji/ei-frorhem. l!m% 22, -til ; 1917, HI. 

U.S. Put. l,237,HHi (I!H7); 1IM7. I'tOl. 

** Am^r. Inti. Chem Kng.Jjin, it)17 ;^*/<)Kr. Ind. Kn^ fArm , 1!>I 7, 9, 233 ; J., 
1917,451. 

« Eng. Pat. 103,118 (19U) ; J , 1917, 21.5. 

** CompiM Send., 1917, 164,f>B8; J., 1917, 645. 

* Fr. Pat. 313,950 (1901). 
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explosion the method was ahaiuloned. The process was brought to a 

flUccesHful iHHiie'hy Ilaher in 1 yjjs. 

Kllis'”’ hrifigs al»out tlic uniop of hvdrogtm and nitrogen by means of 
coconut fharet.al carrying cerium and a small quantity of another base 
such as lanthanum, didymium, or yttrium, rii[)abl^ of imreasiiig the 
activity. Classen'^^ fombine.s tlie employnn nt of both silent and spark 
di.scharges, in addition to a cat.alyst. Metals and allbvs siipfiortod on 
aeidii' carricr.s, are mentioned, silica from water-gias.s being especially 
suitable a.s it adsorbs (olloidal m(‘ta\3 .such as gold, jilatinum, etc. The 
mixed gasi'.s au' passed over asuitabh* cat.il\st between elei lrodes, one 
of which is a good conductor^nicli as copper, the other a ba<l conductor 
Hucli as gla-'S or porcelaiiu 'I'lie.lattiT may be irnmersol in water and 
may conc<*ntrhall\ surn.'und the former\ with the contact n^atcrial 
betwe(!n. The ((‘inperature may be 25'^- !)()^ (' and pressure normal or 
above normal *A cychr process is^ desV|-il)(‘d by Thocssc-Ij^'-’* The 
residual barium formate piasliiecMl m tfic de<‘ompO'-i(ion of ))arium 
evanide is tiea(<-d with podium carbonate to form barniin carhonate ami 
soilium formate • d'he solution is evaj)or;(te<l ni runin to olttain the .salt 
wliieh IS ultimately converted into .sodium ovalate Tin.! barium 
carbonat)‘ is heated w ith eoal and nitlogeii to repnalm e Kai iiim 'WMnide. 
d'lie .eoinhination of hydi. )geii, nitrogen, and ihhaine nmler the 
intlueiuy of a silent discharge is claimed b\' Mayer''’ Water or steam 
is injeete<l to pre\ent reversal and to remova* the juaxliict'^ 

The usi‘ »if iiiagne.Mum siilphatt' in the [U'odmtuin of ammonium 
suljdiate IS ''Uggt'^tt'il by I’n'cht.*’ IW trci'tndut of the magne.sium 
.salt with eveev^ of ammonia,, prctcralily under pia-^Mire, a double 
sulphate is piaxluced whiHi crystallises lir>i on conumliation, lea\itig 
nearly jmre ammonium sul]>hate in soliUion. The doiihle .salt on 
furtluT treatment uitfi amimuiM \*ield.s ammoninm .'.uljihato and 
magnesia. Tin* produclnui of ammonium sulphate tioin the sulphite 
is aciuevud, according to a patent ot the JOlektn/.itatsucrk bonz.^,'* by 
u};ing calcium sulphate as an* oxygen earner. The calcium sulphite 
wliich is tir.st foriueil is more readily*oxidi.sed tlian amniomiuii hulphito. 
The purification a'nd neutralisation of ainmonuun sulphate is brought 
about by Capron'- by washing witli a saturate*! neiKral or alkaline 
solution of ammonia sulphate and “jigging.” Ammonium hicarbonate 

* rs. l*iif I.ist.sa!) (niii;): :;i:. 

Kiij; l*.if U,(••*.:> (lOl.j), J l‘M7 r>^: 

Kn:r Pal. aOL’.LUs On.i 

Pat i J, 1017, 1.37 

Oer. r.it. 2 *2,318 ^1015) ; J, lOftl, 82'). 

•' Kitg Pat. 105,!*0(i (1017); J., 1017, 1002. 

Eiit;. I’at. 108,OiK) 1017, 1002. 
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andwxlium nitrato may l*o cjiuscmI to react at riO® (’. under pressure in 
the presence *>f a '■lyall anumnt of waU-r. iviianr’ tlu* mixed 

dry •'^dt with Imt w.ilvv lo di>Mihl tiie ammonium nitr.Ue, whieli 
after retinin^' i' ai;ain washed with miM water Jn ii-mo\i- tlie soilium 
nitrate remaining yi tin* [tiudiul llulm'' ^all'e^ an .ejnenus Milutinn 
of »al(inm nitiati- (Inmi llu* are to with ammonium 

sul[))uite at a tl■n^^eraU^e of Tio’ (’ or liii^lu r lA di'-en--ton a'- t«) the 
relatue m^•Ilt^ of dirot or mdiiaat mrtlio«K of anum'iiia reeo\rrv in 
e(>l^e o\ t'li pr.e 11' e i' i onii ilmted lt^\ Kih^v ‘ “ Indit I'l t method 

is '•tati'il to [,u--.rv- main di''ad\ant.i^e-' and no ad\aiitaoes 'Pho 
semi-dire< V '\'iim of ixoppors doe" n^»t i^ni“ tne to naplitlialeiie 
trou))le'. tile M"k ol ainin-mia los'e" li le>sened. the eliliieiil I'eduei'd in 
<piantit} owjiu t'> thr "malh'! 'team i oii'iinipl loii, tin- ■'nlphalf^ i-> of 
hi'ltei* 'pi.dit \, .in<l till' jai'ic" 1' 'iniplei and neer rtln i<’nt Idle 
“ dll e. t ' met li«h 1 1. 'pm r- nyn e pow cr. irn ol\ It):' nioko a eat and tear, 
and pfi.^i.T' ,i till. Ivfi ,iiid mon^ttoul>|e>oni.. lai 

Ih lua H,v\ 

An .11 tide In Imi int, i onlain' a full 'U in main of the Mc'-ter'cliinitt 
pro.r^~,iiid i *'.iiij. ii I'oii w uli otln r pro.c'^c-' foi tin- prodintioii of 
hydt<.'_:< !i lo'fi ri-te e mav ho ma'le here twit, patents o| intevsl in 
tin* toditit-al pn.dn.'tion of ihi' Maxted and KnUdate"’ draw 

atteniion to itn tai t tliat l\dro._:rn piodmed li\ pa"itii; 'team over* 
iron piepatid Ifoiii U' oxide in ir.lintioii in watei :^as or othei 
commenial r- dn' iiil: V.i'* ' ontains a eoti'iderahlc <pi,tntitvof larhoii 
nioiioxido do oiiiaiii h\drooi‘ii treo*liom tlii> ronfamination, a 
(onlnimno -uh-ianlialK nioii* earhoii dioxidy than monoxide is nsei) to 
redu«e ilio oxide of iton ^tihition of the g.is 1>\ niiiooni mint 
avoideil dltc laihoii dloM<l<>* picVfiit' the othnwi'C nnaxoidahle 
depo'it o| r arhon dm iim the n'dm tioii, and tln reto!.. iln ie i-, no earhoii 
monoxnh- in the Indro^rn produ>e<l pa'^^iiiu' the ''team o\*r the 
heated iion dim Iddnehe ('o ' in.nntain tli.ii <oniaet of 

puiniec 'atnraie.l with 'olntioii' of nnkel or cohalt ehionde.-, are not 
suitahle lor tin- r,Motion Ct) flld> ('<), t [f j , ^e,)od \ lehls liow ever 
are alforded l.f ii'in.: relatnelv 'inall *|uantUle^ of r^oluiions of nickel 
salts fi-e iiotn halouTeti^ and sulphur d'he iiieihoil of proilmin;; 

■ Kr 1*1.1 (inr.), ./, ru 7 , i:j 7 . 

I'r I’.ii tsoj.V), I'ji:,) , I‘)l7, i:ir. 

c r.i . I'uii. 68, \m 

'• M>f .rn / U/ori. Kn./, faiu, 16, mi, J . I'.UO, 11 a? 
laitf I’at (Itll*)) ; ./, IlUO, U I.O 

■' Ocr VaU Ln»7,2-->H and l'02,0ir) (l!Hl); ./,l‘n7, H73. 
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hydrogen by the deeoiniiosition of water under pressure is of intorcst.t® 
Experinientid »|)|jar.itus was flilled with iron powder, «ater, and 
some electrolyte. I!y beating, bydrogein was piSMbieed under 300 
atnios. pressiirty tints‘avoiding tbo u.se ot special coni[]reh.sing plant. 
The gas is slated to be purer than .any other binil directly obt.iinable. 

' 1.1 Ml', KTC. • 

Magi.s™ deserdi(‘s a kiln-shaft for the-burning of limestone. The 
kiln i.s enlarged in the iniddldand is provitled ttith a pipe ia‘ ehimfiey 
dipping into the .shaft at the lop. Uanip fuel is used, the .steam 
produced and the draught rallying away the combustion products. A 
more elaborate device itt proposeil by /immermann and Palmer.*’' 
A stack, with feed, condn'islion, and disch.'lrge zones, has a nnmjier of 
ga.s inlets arouml the surface of the inner wall on a let el with the 
burning zone and a miniber of tiir inlfts c*ntering the disehaisy zone. 
The air and gas inlet.s are delinitely spaced ami not in vertical 
ulinement. The combustion and ilischarge zones are preferably divided 
into chambers in'tvhich the gas and the.main portion of the air are 
introduced ; further air ni.ay be admitted at the bottom of the 
discharge zone. The ellect of exiiosiire upon commercial lime has 
boon utiidied by Whe.tz.el.’'’* Comparative tests showed that carbon 
dioxide penetrated to a ilepth of about three inches in twenty days. 
More water was taken up in summer than in winter, but the carbon 
dioxide absorption was alswit the same. Thin layers appear to protect 
the remainder. mechanical slaker is the subject of a ]iatent of 
Schofield. 

Huber and Poiiide.xter'i pro|iose to reduce alkaliiie-earih sulj)hate,3 
ench as strontium sulphate by heating to ^200’-l.lU0 C. in a reducing 
flame. /I'lio siil|ihiile thus produced is subjected whilst still hot to 
superheated steam, 'i'ho proce.ss may be made continiioiis in a 
rovoh'ing furnace, the .sulphuretted hydrogen of the .second st.ige being 
uswl in the lir.st. Wells’’’ states that the reduction of heavy spar with 
carbon or hydrocarbons is too slow for comniercial purposes at 7b0‘ C. 
Maximum yields are^obt.'vined at 1000°-1100’C., iiiid the best results 
with Ib-lt) , , carbon in iiiiillles. The water -soluble sulphide amounted 

, J. .hnrr. Sec. .Ufei. Kny.; C.T./ . IBlIj, 58, t. 

" Kiig. I',It. nXl.tc’T (llll.V); J., Ittlfi, 737. 

•' U.S. I’at 1,1!W,8.'')0 (ini(})j J.. 11)17,31. 

J. iiul. K»y. Ckem., 11117, 7, 2M7 ; J., 11)17,1.14. 

“ U S. 1‘als. l,2l)l,(it)l)/(X) (1917) ; J.. 1917, 32. 

•• U.S. Pat. 1,213,37,'> (1917) ; J., 1917, ,385. 

* J. /«,/. Kag. Ckem., 1916. 8, 770 j J., 1916, 1013. 
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to 96 /' at 1050^ and 99 ^ at 1150' C. oom|mivil with >, in 

dircot-tiro<l furii;u'<^. A hi^h tempjraturo witli rafid ri'diution is 
aujxTior to more j>roloni;e<^ hoatiiij; al^a lout*r loinjK-Tatnn*. 

Tniftsl U’liAlK AND Ih lUHt^ri I'lllTK, KIC. 

lliUcliin-', IIay^T('a\>‘s, and 1 >untiin;,dianr'‘ dc-^ riin* a nu’tliod for tho 
pnaliuiion of liiiosiilphal*' fnan s(Mhuiii MilpliUf and su][)!on-, in which 
tlu‘ sulpliur and tho water •n^cd are •'O propoi tnnual iliat a soluliou 
ailwdde of i rv •'lalli-ation \Mtliou( e\apor?»(nm w olMaineti. 'I he proeosB 
may he made 'oninniou> hy passui^ a hoi solution of (he sulphite 
throUjili an inlunate mi\lur<‘ of so|id *s\ilphite and sulphur. Iho 
reaction ina\’ he a'aolerati'd h\’ ad«lin^ al*ouf 1 hy \ol. of ahyilroxide 
«>r sul^dude ot alkali or alk.iffne earth metaN*aiiy e\i ess of .sulphide or 
p(.i]\sulphide hein;^ reino\ed hy sulphur dio\ith* or hisulpliito. 
Ifydrati^l » arhonates or tiux^un# of anh\ tlious and hydrate<l earhonatca 
withsulphui dioxide or s(Khum hi'ulphilf m.ty he used. KuriiaeA 
for the pin<lin tion of sulphur dioxide fri-e fn^n oxyoen are de.scril>od 
hv Ih‘'-rhamp''' and h\ I’utst "■ 

J*M)<liuni hisiilphite ina\ hi* pii t ipitated from a sa(urat('d .solution ]»y 
wodium « hloi idi'or h\droi'hlorie a* nl , this pioce<lui'i'is the suhjei't o£ 
a (i^Ueiit hv S<-ilik''' An alternatne nfl'(hod*is alst>, gneii Ity tho 
midition of tim-K i^round hisulphatt* to noimal sulpfiite followed liy 
»a.slnn*i out thr sul[)lial'' aitli a saluraiiil solution of Insiilphitc. 
lliit'hnis, I(.ir:;r'M\es, and I)innnnoh.inr"' produee sodium lusiilplnte by 
the action of sulphur <liofi<le on hv<lrated .soilium earlMmat<‘. The gas 
is treed fnnii o\yg<‘n ami trioxide hy If^-droxales or carhonates of alkali 
or alkaline earth nnUals and pas.s(‘d int<^ a tower containing tlio 
carhonate Idle (arhou <!io^ide generated converts the upper layers 
into hicarhonate. ,Monoli\dr.iti‘d carhonate oi a mixture of atjhydrous 
carlwmite and dcsali\alrate may he use<[, or, if strong siilutioiis arc 
preferred to tho solid, the decahylrate alone. 

I’l'.R'SALT.S, Kl<’. 

The growing in4erest in the appluatu^i a»d conRe(|ueiitly tho 
production of*per-salts jiistilies a short st'ction in this re|M)rt. Tlio 
Deutsche (lold- u. Silber-Schcide Aiistall'" propose to prepare sodium 

• 

« Eni: l‘iit (101.')), ./.loin, ior>o 

'■ Kiis I’at 100,030^1016). . lOlU, i*63. 

w Fr I'at WSO,;*0t(10l6). J . 1016, 1.37 
« Knti.Fat h,h77 (1015); J , 1016, 737 
Kng Pat.10,5i6 (1915); 1016, 1015. 

Kng. Pttt. 14,^*92 (1915) ; J., 1916. 
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|)erborato from granulated borax by olectrolysis in a solution of alkali 
carbtjnatcH, till t*b(! wliole is toni^rtcd to crystals q/ perborate. Iron 
acts as a retarding catalyst but iho harmfultofTecU arc removed by a 
protective <'atalyHt, such as staanie acid, sodium perla^rate itself, or 
sodium bicarlMjtiate. A further patent-’- by the samr states that 
the cathode may he ev mj)osed of such metals as lead, iron, nickel, copper, 
or carbon, which alone or as compounds have a decon>posing action on 
perborate. Kxcept in the case of nickel, the catluxle at the surface of 
the liquid must Ih; protected l)y a c<\atingsuch as platinum, varnish, or 
rubber solution. Asebkenasi”^ su^^gests the drying of [ler-.salts prepared 
tTHWMo, i!i air at lOO', tlius ir^iproviiig the stability of the •^aIts ami 
avoiiliug th(^ evolution of o.xygen.' Scliaidhauf* stabilises per salts by 
adding silicate and gum arabi(; during marqifacture. Henkel undCo.-'^ 
have [latented the [in paration of sodium percarbonate, ^XajCOaj.'lYfjOj, 
by ircaling sodiiuu carbonate u ilh hydrogerj [leroxide, in tlie pro|M)rtions 
indicated by the toimiila, at U C., fol1oW(Ml by drying in utfuo. A 
.similar nietlioil is siigg(*sted by Ijichknecht,-”' who causi-s the reaction to 
take place iu the oresence of a restricted projiortion of water. The p<‘r- 
carbonati' is ^altcfl out with sodium i‘hloHde and magiichium silicate 
add(‘d as a stabiliser. Hydrogen peroxide is produced by Cobelli.s"^ 
l)y IhmI irig a solut i<in of ammonium [lersulpliate and bi^ulphat(‘. Tlie 
process IS m;idn’< <mtimious by electrolysing a .solution of aniiimnium 
.aulpliatc at comparativu'ly low tem[)eratiires to foi m tiu' pcr-salt, heating 
umler pressure to torm siilpliate and }iy<lrogeu pe^o\I<lc which is 
subseipicntiy distilled otV under diminished prcsiuia* lu a current of 
inert gas. bhVp’ Liqiiide”' [»ro[)ose to [ire{)art‘ strong 'Solutions of 
hydrogen peroxide* Iroiii impure solutions of it by <listillation 
undiir re»luc(‘d pres^^ure, hiorc coucentrate<l solutions l»cing a<lded 
during the distillation.. 'I'lic Soc. Chem. Ind. in IJasle'"' produce 
A .soliel loiil.-iniing '21 of peroxi<lo by <-ausing three molecule.s of 
hydrogen peroxide to r<‘ait vith one of sodium pyro[)hosphate. An 
intere.stmg t hi^s of suhsLancoi o/onati*s - is obtained by Traube^^ 
byAlie iutcr.iclittn of oztuio and alkali liydroxides. 


♦ *■' i 

'■'J Kiig Piit loo.iriJ (i!U(i); •/. iimi, 1201 

(Jer Pat. 21«i,N.SH {lOir.) ; J , 1917. K72 
US I'rtt. 1,225,H72 (1917); J, 1^17, 712 
Kitg, I*at 100,997 (191(1); 1910, 9ii2 

“'•US Pat. I,22o,s32 (1917); J, 1917. 712 
"> US Pat 1,19,),oCs) (T.nO)191(1, 1059 
Fr Pat. 47H,l(t7 (t9U); 7., 1916,^156 
Kag Pat 15.719(1915); J.. .1010, 1015 
Her., lOltJ, 49, 1070; J., 1916, 1015. 
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t 

HYl‘'>l’lll,oniTES, l{|.r.A(’!IINt'. roWOEIt, KT(’. 

Haworth am! Ii-iiiu'*'’ jiro.!ih\‘ a |lii|iu-i ('oiitainftii; ;0M>ut 2 \ 
of hy|^K*c)il«»r«M' a< i*! l»v* |U"-ini; ih’.aiiu' mi<» \\ati-r o«ait.»inin;4 
a catalv-t. {»r(‘t(Ta)4\ a sik ‘>r o\i<lr «»f < opptT. )*'it ki*! or l olialt may 
bi* 'riio nia\ 1) ■ friTtl from ' >'[ijn r l'\ }>r.aijntation or )*y 

di'^tillini; otV tin- ain^ i-'an-'t’' |n^■jialv■^ a '“•itu^ato.l ‘-iilutiou of 
chlorine < ontmo-<^''ly h\ mt i mlm iul^ t li*' i:a< and* \\ a ter ''Cparatrly into 
the spaee b;‘t\\ een till' t\\ o « \ limlei ' of an ajipaial i-' I’oii-i^l iiii^ of an 
inn*T cyhmler, \miIi 1*1 i-h'^ |»i .»]*» t nii:» oaiwaok. rotatin'' w it bin 
an outer r\ limler ]tro\ ided w itli fn ' Iv, tiiu'inL^ |*lali"j atta' lmd to tho 
inn(‘r v\ all.*'0 aiT.in^''! th.it llii- h!aili"< *i’oiiic into iontarl uitli the 
Hwin^nu; plate-i I'Jled^e' inakto ()l^srr\at ion tliat tlu' ]iink 

coloration of ■’U.liani Ij\[mk j^lonte -oluiion-^prepire.l from ItleaJiiiif; 
jK)\Mle* and .o‘'<pih ai hotiate m «lin‘ In nian^ati* .iinl not ferr.ite If 
<'arl*-*iiate or '•ulpli.ite 1' o^ied. yiceti olutmrH l>l•(.^nlln;i pink with 
l>iearhon;ft*‘ are prodito'*! Whit' ln'ii''! '’ ' -ne::j:*"tH die pn'parati<*n ot 
pho-igene 1>\ pa^'ino <.vrl>oii niomjxide into Inpiid tlilorine at (empera- 
ttire.s ]»elow it 1 (' o 

Sehnt/.' "' «oin[*iri" the relative ellii lem n -^ of ah'orhin^' eliainliera 
ainl nie'liannal apparalu- for tie nnnufa*(in(‘ of lilea'lini' p<t\sder 
Tile < hainlHT i>ro. e-^ i^ !e hi'altfiv for t In; w oi k»‘i > ami i i <piii ^tioro 
!al«)ur ami ^pai e t han t In- im i liaiin al jii im r---, hut t lie fat t i-r rei|uin»S 
tnore "killed -iiiierv I'lon I'or ‘Jo I'HI' jn i 'J ! Imiir-' four thanihers • 
rinpure foi lillino*i’i<l »-mpt\inu', o nn-ii ami one hn\’, tin* *‘<jnivalent 
ca|>ai‘it\ in met haul'aUe\limleif) men and one lic)\ 'J'ln- rhainl>er 
area, v.j im-tn*'. methaniial plant, ‘.'oO ddn* < .ipitai V(mt in 

proi»ahlv in favour*-! tii-- nie.liannal t \ pe l»rv elil<irine m espt-.-iall}'' 
cs.-^cniia! for < ylind<-r" and tln^* ai l>on dio\i ’ *1110 1 h • jedm ed to a few 
tontiis per eeiit I >e)ivdralIon liy * o‘ili!i;: to 0• (' li.is mil 1* •. n found 
Kati>fnetor\ Kor 'jn ton" jn-r *J I hour< a tovv<T, lo x Jm , idi.tpiircd, 
the Wat* r ri.ntent heine e.iuoetl hv tin- loader t<-rnp<Talure>. 'riie^mw 
la e\[*i<-''-'eil tlial nn‘< Mann .il }*lant ’•II i-venluallv ''Up*-r"i‘de 
HhMjrplion 'Imniber >\"teni. I'hik.iwa''"’ nianufa<'tures bleaeliiiii' 
powder in irndim-d tul»i->, elilorinc hein;^ fed in at lli/holtoni’and linio 
at the top, the "ohd-ile-ini; («*nveyed hy s<-rajnTri. * 

Iodine i" obtained fhun green ‘?*‘.ivv*-ed by Vincent'"' by cxtraetiofi 

Ktar P.it 12'412 . ■/, inifi, 1050. 

(J.T i’.ir 2na72t (ltii:>), J, I9i»k 11 :,6, 

Jour Ind.Knii -, IlH 1,8, , ■/, J''|3, 

-"-rs l’:i( 13:tl3L’(i (l')17j * ./, 1'.I17, 1I3<I 
«f>r, -Zfi/ ,lii|7, 41, l:-7, J., i;il7, CW. 

"* U.8. Put. 13tKIP(« J., 1UI7, 33. 

Kr. Put. 48(X)11 (191.7) J., 1017, 137 
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with aluminium sulphate diisolve*! in sea water, which extracts the 
alkali iodides ^tid lea\ert gclatinoiH or;;anic matter as a residue. The 
solution on tr>‘atnient with ci)p[)er snlplute and sulphurous acid or 
sulphites, yields copper it)diile.' 

^ Snu-Hi'R. 

l^rhascli'"^ ol»taiiw‘sulphur from pyrites or spent o\idc hy distillation 
in a Vertical retort, externally heatc(l hy proilm er ga'^, the oxygen-free 
products being conducted through the charge. Tim residue may be 
roasted, to yield the rest of tin?.sul[)hur as sulphur tlio.vide, in a mulHe 
below the retort. 


liKAiuim: AM) CAni’.iDi;. 

(ira))hite may l»e [.repared, accoiding to \!e.-.stj\\,''’' frv)m the uaste 
lye.s of cclIuloM;''in;\nufacture hy mixing them uith oxi<lcs such as ferric 
oxi«le and uith cah ium [)hosj)lialc, and ex|)o^mg the mixture to a Idgh 
tein[)erature ami very high jircssurc. 'I'lu' giaphitc so produced is 
converted into‘Take grapliite l)y means of hot rolls. Ih)tiath’"^ purities 
grapliito hy licatmg witli zinc in the al)scnce of air, or ly treatment 
with permanganate and caustic ^nda, followcd hy oxtrai.tiun uith hot 
hydrochloric acid and wa.hing with water. I..ing'“ con.siders that 
caustic soda in this cotmcctinn may cause change in the constitution 
of the graphite and preters h\drochloric and hydrolinoric acids. A 
product designatc<l “ Kxpamied gtaphi(<’ " is prepared hy Aylsworth'^-* 
by coveiing flaki* gra|)liite with an o\idi->iiig a^ent to pn)dike a him of 
graphitic aciil, then strongly, heating ->0 as to cause the particles to 
become <list(‘mle<l like the lea\t'sot a book The-Vlxly Factories .uni 
Ilylhiml'de.scrihc nri inttuim'diatc pi'Klmt m the manufacture of 
calcimu cai'l'ule obtaim'd l»y coking a mixture ot lime or limestone uml 
caking coa! at temperatures abo\ c 7<)U C. Ihc product has powerful 
rea' ting properties and does not crumble or powder. 

^^>TA^l[ Sai.is. 

'Die \ igoroufi search for sources of salt.-, of potas.^illTu still continues. 
The report tliat rich deposits had been found near Motomlm in Cuba, 
n[)])ears to liaM? i)een gro.ssly exaggerati‘d, if not actually fraudulent. 

Clcr rnt. giui)12 (l!Uo) ; J., 1017, 503. 

(Jcr. I'iit. 297073 (1013), J., 1017,873. 

Chem.-Zeit , lOMi, 40, 370; J. lOU!, 838. 

J.. lOUi, 1230. 

■'1 U.a. Tut. 1101383(1016)^ J., 1016,927. 

*» Kkr. Fat. 14480(1915); J., 1916, 963. 
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The do|Kuit» were stated to contain up to 10 , of KjO, ]>ut the Cnl>an 
Government found Uie highest reasoiialjle rcMdt of ihe«i‘Xiiinin!ition of 
thirteen to he onlf Ool ", iwo vunph-s appean'd ta have 

l)eon !iherali\ sloped with p<»tassiinn ^dpliate.* llutelun^oii’'' draws 
attention t'i tlie ^ollou ing >onsiderations of the natural saltpetre 
industry (1) 'Fho present som\es ure not fullv fttdisod . (iM artitieial 
nitredaMls uoul‘!*]>rohahl\ ho HM-fiil in llihar '^wing to tlio siutahle 
conditions. present metlyds ivqimo investigation to improve tlio 
recovery and the o>n»}itions of tra<h‘. • 

The eoiiditions of the «'-pnlil)ninu IvC'l \ NaXt) , "KNt)! \ NaCi 
have been'■tiidied hy Kemdcfs In pra tiee a 'light exeessot sodium 
nitrate i' dcsuahh’, and attrr luMlnfg to Umi f. and removing the 
Bodium .•hloride, tlie additii#ii of uati-r pn;vcnts the separation of 
furthei salt and sives siihseipiml washing. Miyaiiia .'tatrs (hat tlio 
cost of potassium (hloride fr*»m s,>a\\ict| is than^i'l pT Ion, and 
notes th;*! -oinc are ruh (('(’. nii dry weight) in ituliue. Nishimura"^ 
gives tlh'animal produ'ti«m ot hiltiTn in .lajMii as gpMaii) tons, the 
conipositiMii ln-mg • magnesium ehlonde I‘J 'JO , potassium ' hloride 
. magnesium hromi«le \ A , magnesium sulphate (>-7^ , 

BO<lium ‘ lil'U ide l\ S As mueli as ''0 of the potassiuui ehlorido 
can lie re o\<•! I'd as >o muriate. 

The sug^. sijiuis for the manufai tine and rennerv of potash saltn 
may he toiiv eiut ntlv fiiv ided into three main groups aMoiihng to tlio# 
elans of law matt-iial employed (1) Koi k' sU'h as feUpai-s. leiicite, 
alunite (J) L,iKe and se.j waters ami waste Iv* ' (.t) Kliie dll'ts, etc. 

Xeumann and l>rai'haeh’ '' from lahoratorv resulis aeeommeiid eipial 
quantities of ground felspar, lime, and ealeium ililori'i** as the he.st 
mi.xture, allordnig a ‘J") roi^ivery of the j .'^asli after heating for three 
hours at GoU (’. 'I’lu'V ronlrast tins with C’ushman s'-’ melho'i, whicli 
produeeil in 1\ hours at 7oO'(‘ 'I'he monomnal a^pei t of 

|K)tash extra'tion from kelp, .iluiiite, tehpjft-, ct* , is disi iissed .in;l the 
conclusion arrived at is lliat none "(•these pro<'es-es will Im; alile 
to compete sii, t essfully witli thederman industry. >S'hroeder'-’ states 
that up to neaily >^0 , , of the potash may he e.xtfacted from lincly 
ground lemue hy surplmrous ac id. 'Idic snijipry of leucite is enormous 

“* J , I'.Md, nr.i, 

’■* liu/f. *iH, A^n0. Ita. fust, /‘wta ; J, llll7,7‘^y. 

* * /fit. UHorg. i'hem., IDlo, 93, 1M2 ; J., lOlU, 

K^’^iU'-Kvutpaku-Ziiiuht, liUU, 19, J014, J., l‘.U7, 137. 

J , 1917, loV). 

Zt\t. angetr. Chem., 1910, 29, 313 ; 1919, lOlJ 

'» J., 1915. 79. 

J. fnd. Eng. Ck$m ,8, 779 •, J., 1916, 1012. 

h2 
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and the utilisation of tlu* sulphurous gases from smelting works is? 
suggested tur ihe treatincut. J Other reagents suggested ftir recover¬ 
ing th(‘ |)i)l,i^h ffom feUp.irs are. (a) •Kisiilpliate uith a lluoride 
}))■ lla'"ellj'’ (h) ia'ii'lii ‘'Uif.i hy FraMf, llolLiiid, and .Miller,'"'^ 
(<•) litiie u)ih u.iier under "team fir.-S"ure, extr.eUtig al^uiit 1M> ^' at 
hJ !•*» alni<;"[iliere-^.V‘ IdiMdin'-’ detonipo^c". a Jiiixtiin' el ground 
f(‘l.-'ji.'ir and "alt l<v p'a-ong "iilphiir dioxide, "team, 'and air over the 
Ileated niati'iial Suipliuin a<i<l i" i-ondeused ami the re>idues leached 
for siih|l»l<' pota'I), the in-olidile hellig imed lor eement. 

Chailtoii and Kaolin rrodiiM" ('tirp.'-" |)io|i(i"e to digest alkaline 
niatenal "Ueh as glam unite ,u k li a sohilnni ol lahium i Kloride and 
milk ol lime at a tem(H i;|lure hcdou I lio (' at pre'-'.ure.s Itelow iJOOlb. 
for 'J-1 hour", to [Hodm e^ a -oliit ion ot pn^a""!!!!!! ( hloride. An aee()Unt 
of a large "lale in\e"t lyal loii i"gi\ui hy Heiiliam 'A mixture (]U> 
toti") ol h'l'par, viKil, (ah lum eliloi ale, and linie"tom‘uas heated in a 
bhmt lurn.ee Some j)ot.i'"ium eliloiide xolaiilisetl at '.too C hiiL the 
ri'action was not tomfih'le till htOO (’ 'I’lie cldoiide [ta""ed to a 
< ond(‘User and t Ir.-re met ;i niri eiil ot si earn .and IK) w .is ohl.iiiied in a 
high state ot iMirit^ on e\,i|ioi,i(mil. d'lie slag wa" inoulijetl into pipes, 
tiles, and pa\ing Inuk" It is stated that (In* prouass m,iy he ada[»ted 
to litilise eeiiieiit iii.iI Is ,ind either I'otar\ or Itlast liiriia<.es of a leitairi 
tyjie mav he used Cliiappell' ' he.its aliiiiile in ;i ledm ing .itmospherc 
at ti'K) l(MH) (' , the sulphur is !eei)\L‘ie*| and the p(,)ta'<"ium "ulpliate 
and alumina scpar.iled ti'oiu the n'sidue. 

\\ I inkle, Keeler, and W .it tersoii' ’ pi o[iO"e to treat Waters ioil 1.lining 
Fodium ehloiide, "iilph.ite, .uid earhouate, as well .is jiolas'ium (hloride, 
uith cariioii dmxnh* to produce .siilheieiit hu.irhon.ut' to lorm 
Ka.>C(>,,N.illt'()!.‘Jll t) m.io \\hi<‘li is remo\ed .is smh alter 
cvaporation, and sodiiin. chloride ;ind sulpli.ale at a later st.i^cx The 
potassifun ehloridi' m ohi.lined tnun the mother liijUor he cooling <and 
erystalhs.uioii. 11 ol'" di.i'us attention to the lael that on agitating 
waste Iw's emuainnig pot.is"iir.n and m.ignesuim sulphat(‘s u ith lintdy 
ground aiiliv drous ealeinm sulphate, "oiiie s\ngenite, Ixj.SO,,C'aS( )^,IJ.(), 
is formed, hut evt u alter J I hours only ahout hall the soluble sulpliatc 

122 r S I'nt IlDl-mi (luio); .7 . ]0|<; 

K s r,u I t (luiti), .7, luin. lo.xu 

A*e..« ^ /;»./ /Ue/ 1017,0, Ift7, .7, 1017, 042 

'* I'.S l*ul 1202077 (I'.liT) , .7,lUI7,IOis 
I’S r*f. 12.U020 (iyi7) , ./, 1017, lots 

r<nia<n.oi tVu'wi J<>iu , Ma\, tUI7-, J/f/. tin(/ CAem. F.itf }, 1917, 16, 704; «7., 
1917. 900. 

*« US Pat 119otM5 (IttlO); .7, 1010, |0i0. 

>2*U.S. P,u USUvm (liin»); J", 1910, S29. ' 

Chtm -Zeit , 1910, 40, S73; J., 1010, 1258, imd J., 1914, 422. 
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is prccipitatnl. Tlio proco^-^ f(>r nMin)\al t'f >iilpli.iti“s frutn na-'to lyos 
li\' cak'i\iin olilnrnlo *\,i^ itu iji I»y*Scli\var7., \\ Int 

fthownl that ^\p'iua an'i not ‘'\ u,i' pro i|»UiiIt'<i in tin* cast* of 

an<l Spai^'hrin ('<• ' ' nl> - a an<l »oinpliiatoU 

incth«>l ul pro-(■•Inn* to ^oparat-- '■--iiimi -iii-l p->ia-^iurn ■''ilpliat-*'- I’l'oni 
•<oiiition'- "ntaiii'!r_c'.*<) ni ili-* funin r aii-l !'* nl tin* littrr. 'Iho 
Ucsoiipti-'M 'Inaiiil 1 m' a-l'\ a "lion -vlh-i-t " lor -K'ainrss, 
otlntfwi>..* ulty aiiM-s ui !-<llo\\!rm oak tin* in*>-'‘--ar\ >!fp*' lu the 
oVi'in* pr-n ('<' w In - li i' I In* - - )»j *- t ->! ! li^* pali'iil Nlaii 'clia ■ ilc --1 lims 
thi‘utili-'aUhn of tin-iiiotlinr li-pn-r'of niftiin-' 'all uoik' a-- a *<our<'o 
of po(.'i"imn 'ail-' ’1 In* >nihan 'ait - >i k-'#pi udm n annu.illv al'out 
jr,7,oiK» I nn'Iri*' of nn-Jn-r li-pn-i' wbuli ai-- a\ailal)l(‘ tor tlio 

|»ro-lmt ai of Ki-'iniin* an<i p-'ta-'innt 'all" An iiil-’ti-'tiiii; it;nnip of 

}>at-nt>h\ tIn'S->i\a\' I’lm-iiln-n;--! lit-iT, a^ Iln-\' atl-jrd 
jIlM-tralioio oi i [i<- iii-t !-■ -a -*-l\iii:;-l:l!n nit jn ol-i-'iii' of the* 

.'‘(*paiMlioH ot 'oliil'lc -ah' ^laL:Il'''lU^l iinl |;-»!a--inin -Iiloiidrs aro 
.s^'paratn-1 ir-tiii hi'it i \ a p--i il i-ni it k-w f-■tn'i^--! at iiiuntil 

-'.•ituiat-’il with i-'-pc-t to p-ita-'Miii • li!--! i-)■-. tin- '-mIiuim < lilornic la 
mnno ni. and h\ mrt !k-i apotat n-n -ii a In^ti Ii-iiip'-iat un- t In* -^oliitnni 

Ji foiin ' -at' II at - d it h i '";a i - i to tin- | - -I i - ■ ■ iiii ini I nut w il ii ri-''at;/1 to 

tin* ina^itn-'inin - nlon- 1 *- < 'n - -im ; p--I i-'intn - liioi nlc '.-paia^-'s 'To 

t!n- iiia;;ii- 'inin t'\apoi a 1 1->ii a! a Imdi t cin pi-i aliiri- H 

<*mp!o\i''i aii-l - ii*i dill'- 1' i-ni-o---!. An- l^•lllallnn^ fu-rd pi'nlm't 

'I'OU'ir.t'of I*' tiia'^in^nnii - hi--1 nl- aii-l •ual-r 'rin* pola"jum 
|do!-nii‘ 1- r--iu-A<-<i fi-nn the I unalii(i,li\ ijiy < iir njaL'.in'-'iiim 

‘Salt in li-pu-i -alMrati-il with ic'pr.i to tla- i-ota"iiini hut not i<» (he 
inaf^tn-'iiiin I hh-rnl-'*- I In- pi^i. -ina\ I- u ' i; -’ out l-\ -aii'iii;; tint 
frAolnni il ■ r\'^alll‘^al loll to tak.- pla-< nia'-nir'- -I inainlajin-d 

At in-.roa'iiJ4 t I’lnpinat 111 1 la- '--lutn.ii < ii - ulat iiii; fn-m (In of 

Inyln-'l l-'iiij-raliiH* (-* that tin- h-aV-i. ami tin* -'dt' hk’iiii' 

tran'tLTi-'-i in tin* -ippo-iti* <lin-. iion •’Idn* tmal pro-lint« an* tilths 

]>roilu«.cd at i-ath i ii'i 'i ht (i.'atiinnl ol natiiia) ,dk.ili -h-j-o-ltT to 
M.'paratt.* th<* \a^lou•^ <'oii-'titUfiit-', iii-hnlm]/ tin- 'potash, i') also 

<lon;rihnd 

Cranlmlih ' tin- tot.il a-i-lp-tla-h in lu--hm l\pi('al 

sainph-' oi lihi-t finna-c (lint a^ L'!'7 15-'ti and llm uai< r ohihlo 

potash a-! I -5 'J _'5 , tifc 'alt from tin- aipn-,,u?, extra-t -Inovlng 

, =•* I ^ l’a( 1 (I'Mip . , I Uik IJ'.l 

Ann.,U <'him fj.pl , l'»17,7, I , , inl7, t-’-t. 

l’»t. iJlaaM., riil.'i.'Jpa 0 (I'.ilT;, J'.rUT, l'>i 
J. lid J^rtc , lyl7, 24, .>^0 ; J , 1HI7, lOOfi. 
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39-7 As a result of the employment of the Cottrell 

precipitator ijrrftitieally the wlnjlo of the potash \n hla.-i fiirnaa- dust 
can he ohtainc<l . this “dry cleaning” Vtietho<l may lead to tho 
reclamation of many t}lou^ands of tons of potash now lo^t 

Ilula'r and otln'cs''"' suggest leaching emt the ‘potash -alts from 
cement hitn flin^ <lAst at tempt-ratures ahove,8r/C to [prevent tlie 
formatiem of CaS(),,K._.S()i,}f (). 

I realtor'points out tliat the ])otash content of dav" and shales 
suitahhs for <(“ment manufacture varies nj) to L’ o A ]>roeoss. to 
increase the jirodin ti<in of potash from the elinker Ini'' hiani devised. 
By the addition of OS ' Iluorspar for every I K.d the 

resulting [totassium fiiiori»!(‘ i-> readily \olatilisctl, hut is edioi rted into 
fltdj»hat(‘ hy the oxidt's .of sulphur in the eomhustmii ga^e^ The 
hydr<)lluori(‘a< id is neuliali'-ed hy the lime C()m[iouiids jirevnt in the 
diot, re-foiming'Saleiiim flimriile, ainl alter leadung .it a minimum 
temperat lire of So (\ the tilter-i aki* is returmcl to the kiln' Iti this 
way 90 of the orgimil potash is volatilised, of whieh SO i- caught 
in the duf't eolhclors 'I’lii' yield is reduced a furthi-r *' in the 
lca<“hing jtnx'ess. At llager.sloun,'-*'' 20-9-'> ton-' of du-t eoniaining 
6-10 of pot.isli redaiined every 21 hours l>y a Cottrell pre ipitator 
vvork.'ug in eonjnnetmn will, cement kilns. 

Zinc ano hi:\i) CnMi'or.NOs 

d’lie extraction of zinc is in many eases a “diemieal ” rather llian a 
metallurgical process, and lienee is indmh'd in this section, 'i'he Metal 
lu'eoverv Co ' '‘des, rile' the treatment of an ore eontaining ziik and 
lea»l sulplii<les \\hi<-h, after admixture of iron ore, k gi»mml in the 
preseiiee (oiieentr.ited ziiu'sulphate lif,uor The sand" .-in* loastcd 
to produce /.iiie sulphath, and if tlu' iron eonttuit is low non oxide from 
a previous roast is added to the charge to accelerate the form.ition of 
sulphur triti.xide and thus iiicre.isi' the /.me snljiliate content. The 
r<ia"ted ami partially cooled material is extracted with dilute "ulphuric 
add to dissitlve the hasie /iiie sulphate ami zinc oxide. The iron in 
tlu‘ h'aehiiig li(|U(U* is repioved by adding zinc oxi<le and Mowing with 
hot air. Tho jirecipitated ir«m oxhle helps to bind t'le reshlual lead 
on* and improve it for further blast furnace treatment. If there is 
mudi iron present in the ore, excess of acid is used in the leadiing, the 
iron i" oxidised and unroastevl slimes a<lded and stirretl in 

l'\y>(S(),),, + ZnS '2FeS(), + ZnS(b 4- S. 

’>* I' S. Pnt 13200S0 (1917); 1917, AO.'t 

*** Mft. itnii C^em A>/, 1917, 10 , 701 , J., 1017, 001 

J, 1017, 327. Eng.,Put. 12799(1015); J., lOlG, 1260. 
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This roaction is carritvl out multTa |»ros>iiro<'f A-1 atiaos.iii prosoaco 
o^ cxif.ss nt /itk' 'Flu- /iih- "uljtli.itc il'iuor niaif 1 h‘ evaporatod 

aial tlir iv^iihn* roa-ti-d i.k t< *1 u ]()i ililuti' ui hi to f’tiniiii.itt’ iron, 

or iro.itoil \\ uImuoi r .u I'l .uni r\,i| oi.ilr.l toi /iiii -iiljil alc ciy-<tals. 
The nintlK-: li.(Un!.«n. h m ii«>n. ni.i\ I* ■ iis.-.l fiT 1 1 iMlmy; iimro ^llnu‘s, 
*• 1 * puntiO‘l fn-in i:<-n hv lli - /ni' om.1i' Miiilaiii^l in lh«* "ulpliatod 
roa't l’'« ir.u k''♦{<!.'puT- /in< '•iu[)liati‘ Irnni roa-ln'l .uni «li ''nlphuriH‘'l 
«.ra l»y ircatnicht kith ''iilphur <liii\p!r fiom tlu' of sulplihln 

oiv., *l’h'' - 111 [illHi' t' I ..M\. 1 t<-<i itil.W'ul|ili,i(f l.\ (tiiiiu'ii! with moist 
air. 'Fill' [>i o. iiia_\ .Minl'U. >1^ A p.ijirr ot , uhm. ici ahh-lon^t h 
i> contiihtitvd h\ Iviilc ' ' thr ntili'^tioii of tin- ''ii!|jliiir nonti'iits 
of /lin oi,' The (h'". iipt loll loiifii^' iii,ii^\ ilhi'-l I .it liiik. and tlio 
histor\ of I'urna-'!r \ * l-ipni ^^t i < I it r.. !<> I hij 'uhj''M 

TIu' !‘.it.n( ( 'o'j‘oi I' ;.,ii .iiu! 'lhoni|iM'n'' propo.,- to pro<lui-c .a 
llthni j..ii ticuhu 1\ 'll! il'Ii’Jo[ whi;r had fii.inula, (•in-, hv ''praying 
moh i‘i; hail into , I -t 1 .mui oI !iot ail, i u i p 11 ly 1 iiy a t I lyht aiiyh'-. W hcrcliv^ 
(ho W l;oi,- ..\i.h a''l I’h.- !a‘a' ol 1 In du-t on] 111 y . h,i 111 1 u-i ht'.lls iho 

;ur M'l (ho 'pka. ml tint Iioiu th-' nuitiny pot Ui'‘ pip<‘ to thn 
atoiiU'ii 


A M Ml '> 11 M (’< -Mfi U M.s 

Tlla li nilt.«.'l ol I Irlrll'.- to the '.- . olll] oUlid-' lui' lli'tUI hu'pie, 
lon'i'tiiiy iniinii ol pat.i'' loi il'uiiiiiali" iiit i ida. ami nitroynnoiis * 
produ. t ^ laki u oiit i.\ dm Nl imi il 1 ’i o«! u. I - 1 'ot poi ;i t loii o| Now York. 
<>(}).• 1 p.it* nt' with [loiiit' )l mol .• yun 1 .li mU'ir'l .ii >• im ludrd under 
■ luM'liny Idrw.lhii .md Spime*’ piopO'C dir puiitiradou of 
. I ml ' .1 hum 111 iiii - ilpii it ‘ pi 'y u 1 I loin 1 i i i^t(.' .uid -ulphuri. a< id hy 
tro.uiii lit iind'T -•■iiaiii -ftmlitioii' uitli ■'O.iiuiii, pota'"'iuni, or 
.umnomuni '.ill-, to pr. iipitatr ihr iron a^ a l*m!' odt )huu>ay and 
I,okr‘ tnat tim rr-ldur. Ironi h.iUMtr, .itp'l’ (In- lOllloMll ol IUO''t of 
dm .iliunina, with w ri or dr\ < ai hoii dioMih , to render hot h the aiiwnina 
and '■o<la 'oluhio 'Fono .iml tli" oorun him C'o'“ de-rnho tijc 
piop.iratioii ot ( ly^tallui'- nmed ahtmin.i lor alua'Me pnrpoo jkiuxite, 
w itli iir w idio'it the .'y^ldition ot . .ii'liou, m hea^-d ip an elei trn furnace 
lo a leiiipn.iiui ■ ni i'li all i.e the ni'-ltiny point, ami run oil' into a 
numl'i . tile vohd jiro hr t t- ynem i an 1 i moi^t^ ot < ry'tad of alumina, 

• 

" i r r.ii Will Ml y-.ir, , ,/ . piiT. la: 

./ , l'ul 7 , *' 7 f, 

I up I’lit loo 'i.o (i-'K;) , , i'ai7. .'W. • 

Knp l^! Ioim; . ./. lull., ssu 
“ Klip Pat (I'.M'o. ./ , I'MU, oil.! 
r.s Pat ii!ii.»7un (iui(,), , mio, i2(:i 
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mainly 0-1- 0-3 mm., /ami a uniformly ilistriluited “residual basis” 
composed mainly of eompouiid'^ of titanium, iron, Mid ''ilicun. 

Tit.\N[I m 0)\ii’oi .SI'S. 

w 

Kefert iifcs under Oiis hea'lin;; an* "f ^reut interest ouin^' to rlic far* 
reaching" elFects wliiL-li sufc<‘,-.h m the utili>.atioM of tin* enornioiH deposit.? 
of titanilenm.s materi.al, hitherto almost iNele-'S, \v«)uld h.av(‘ on the iron 
iiidiisLi ies. and 'rilanium Alloy Manufactiu ini; (o pi*>poseto 

fu.se ilmeriitt! uith soiliuni hisiilph.ite, hoil \\ith water and a<;id until the 
titanium dioxide rs dHMjIved. tiilei oil the insoluhle ni.itte'' and boil 
again to prei-ipitat(‘ the lilanium Kroia the munher of patents’^'' 
taken out Ity tin* (‘oriipatiy witlTa \ieu to inijiroiement-, in the method 
of w'orkirig titaniferoii.'i m.iteiial, tlie piohlem would apjiear to be a 
iliffteuU one, a fa;t whieli man\’ in\e''tigators in tlii^ Held will heartily 
flub->tan( late. 

Th(! “ National ’I’idende ’’ ix'poits that tit.aiiium ore i*- being worked 
at ['’redenkstad 


\l M'H M, .\ in.ON, KIO 

Siddundt' e\I nn t s‘.10 ■'ofthe railiuin of l<>w'grade earnotite ore, 
contaiiiifig l.sspaits jiei billion, by Milphiirie a<nl <it 7s or over. 
Vanadium and uiMiuum reipiire .’lo arid h»r extr.n tion. High grade 
ore witli 4“ 78 jnrts per billion was aUo ^ue. (‘>*.iully treati'd. The 
temperature appear^ to he of tar h'-s imfioi t.uireTh.ui (h»'eoneentratioii 
of the aeid Tlfe ux'ol roh.iit r-’V anide-' lor tiu' ‘'epar.iLioii of \ttnum 
from erhium, or ihe rt's.^lulion of mixture'- eoiUaiiurig dysi'ro^iuni, 
holmmni, ami yl trium, w ith tr.iees ot (‘rhiuiii, tiudnuin, ami maidymiuni, 
is n'commemled Speter'‘‘ separates M'andiuin from other rare 

earths hy j'l'eeipil.itioii as an insoluhle li\jiopho*.phate, uhieli is then 
decowi|)ose<l by siil[>hnrie arid .ind tin' s-andium preeipitateil as oxalate. 
Urowning ami Speiieer' " de'erii'e the sj-paration of eae-'iiim and 
rubidium b\ the traetnmal eryst.dlisation of tIu' iron and aluminium 
alums, (Iraiit ami Jom;s''' decidi'that the tr.ieUonal precipitation of 


05 \ s ivi usual tooii). .7. iniu, 7 :w 

L's. I'ntH 1171.*)t2. Iisn22n, I lUMU'O 12(i67U«;, 7/s (Itur.), 1235638 

(11U7) , J , HH6, SJ'J, sO K lolU, i:il7, st, lot?. 

«/. l'nt/3 , lUlU, 20 l-ss. J . l<ljn, i>n0 ainl S.17 

J, itiin, 112(1 

(lor. flits 2S-I'«57 (I'.'ll), 2022.17 (U02) ; .7, 1M6, 927 
Amer. J N’d , 1916. 42, 279, J., 1916, [Off 
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the eartlis of ihv vttriuiti irroup hy forrit vaniiUs h tho nio^t ra|ii<l 
inctluHl \’i‘t krinun I'Ik* 'lonMc ox.tuti-' ninl tlu* iu^b\ 1-, I'tliyl*, ami 
tru’tlu l.nniiu* h.i^o I’X.uninfil. but .no M'>t 'Uit.tbb'for (he 

fraction il » rv't.ilb'.itiou <>I tlii'. u'ronji 

Ari^oji 1' olit.fmo.l by Kiii]>jni aii-l otboi-'''' In [i.i-'-iiyi: oijoKmI 
ouinpro'-'cil air <Ioa nu .ii il-' tbio'iLtlt .i ic. iil\in?; <otuiiin .in>l ]>atb of 
boiliui^ o\V oci! tbo b.i'O i lie hijiii'l air *01 r («> (lu* bii^bor 

part oi tbf (.Mimn. the iiil.-|r>r oi u bi. b . ni .m imi.-r cb.nnbor 

11 lira a ' ill ' 0( tv' at 1 iiir'-ron! b a . U *1 n ibi'! hr nil \t nrr -r pa rate* t 

into pM!.'!' I'Wu:'-!) .111'! a li.b aiy«Ji nn\(in.' wbi.h .an !'.■ for 

eloitnr Nnip-' bonili an.l (Irmi.il KJr.iii. Co' ‘ pto.la.r a Inpiid 
\iith IM ow^rii an.l I aii^on. .tji>l Ii.uition it.' il on tlir roontrr 
(juirrlit pi IM'iplr in 'iirb a >11 U'li.-r that aii^oii i- iriuovr.l at tin* top 
an.l - \ It' ll .U thr bottom oi (!;,• apj-aiato' 

A' ill', li 'I.Ml' . AM* ( K \1 h \( II''' • 

llaC.i'^a Cliorn \V.th<-' ' I ho . oiT. ,m t Ml ion of -1 ibil r acctir 

.m I'l In nil\ 111^ a it h )io! in n.tl’• 'o a• 1 o toi m .ioiibtr > omponinU 
\Cii.bnii\ b. V, paiat. .1. .iii'l tin' .1. i<l h.o\,i'i| In .ii-'iil'aHon 'riio 
put 1 tuiii a. o'.it'■ aia\ b.- p.i111 1 11 \ I .'pla. <■<! In ol h.-i . -irat 111:4 
xinlia'.al linn ' hloi ah' tnav toi in .tf . i, , otnp. ,-.nii*uni (tor ,1. riatrs 

1., < j. o 1 1 i> . 1, !M w hr h a III 1«.t m r of ri.itr airl "IlIplini I' .‘t. nl i" fi‘<j 

on to tin- ' .1 fa w "I a 1 of ,ii ia4 .Il niii ami t Im 'oh.! piMilm ( I riimvoil by 

.1 -ri apri ^ 

'{ h,. j 1 hM . ' .'liluii • 'A't C.-M ami a! o (Jorh.iii' ■■ lia\ r [latmlnl 

a nmlho-l nni'h int. t.■‘t lor [ao.ln.*114 1 puiitiml a.-r(i.' .n i-i '] o a 

iniMnrr of al>o It r.pi.il pait" ot . 1 m|r .1. ..n ni ami 7 *' ailphuno 
.lU'i at a t.'iip.riatnir o’ I T'j C . . 1 mir a< ni ^i' . out iiiuoimly a. bln I to 
n-pla. r I hr pin 1 ti-'. i a' n 1 'v lih h m . I i-t 1 Hr. 1 otl \ < r rtam pnijioi i ion of 
walri iiiU't !•' maintain.'.l to pi - n i-nt t inw Hr «t 1 ii' lion of tlir a- rlir ariii 
b\ ih'- 'Ul[>liun a*.' Colli mtrai.^i a.pi'o'i" -.iliition" of * ibibbi 
hulpliat'-■ ma\ br iiiipl.nr.] a' ililu'm > iii'irail of \\alrr Zink(*ii(tn 
.iii'l I .'ir CliriiH.ai W’orkC ' 0144. 4 llii rriiiinal or4aiiir impiinlien 
fi om < I U'lr tal- lun^a' rtatr bv I" .111114 ilii «i mi*.lure of lirnr, iron 
uml .a bi.-a..liin4 aoriit A rapni purr'- for thr lompl-'tr oxi'i.ilion of 

'•> i-mr J’.a loisno (initi), , mi;, 3 j 

L Pf.t liill (!yi7j , ./, 2 \:, 

"• (o r Put (I'.II.*,), J , ltnn, ooi’ 

’*» ( s Pat 1 p.M)4-"» (i-aup , , lino, tov.i 

‘•® K(it.»l'it ioT'.'.*» (, ■/, I'J17, 
i'i I S l'.it .O'l.'Oli {HII7, , , rilT, lill 

L’y I'at. 1213721 (IU17), l'J17, 3S<; 
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acetaldehyde hy air or oxygen is described by the liidisJie Co.'"''’ 
The catalysts .suggested arc iron .lalts and the organic salts of alkalis or 
aHialine-earths, including those of alnrninium .'hnl niagmssiuni. Ilibbert 
and bnion Carbide Co.**''" produce acetic acid by the icxalation of 
acetalilehyde in the ))rcsencc of wood charcoal saturfited with strong 
aciil. Kat/ and Ovit/,*^' prepare formates from ijpistic alkali solutions 
by the action of ctirbon'inonoxide and volatik* alktdi su'ch a^ ammonia. 
A clcBcending stream of thc( austic alkali meets the ascending ga.si's in a 
closed ve.sHcl at 10 gfO atmos. aird l.■|0'.-200' C. The conditions of tlw 
production of hydrogen from c.ilciipn formate have b'cn iincstigated 
by liOvi and Idva.*'’- In the ps'’sence-of steam, carbon monoxide acts 
on slaked lime to produce fi.'rmate,?it 2.bll' ..'l0U" C , and eirboiiate and 
hydrogen above ;i00‘ C.; tijc reiu turn is slojter than with causlie s,,d,i. 
At -bOO -tiOtt the formation of hydrogen is almost fiuantitatnc if water 
is ]iresent. In tlie'iiresimce of even small in>antilies of lan'ti ’ soda it 

is possible to obtain a .aO , yiidd of hydrogen .at .'toO . Two patents"'’ 
by lottheim relate to the production ot oxalic ai'iil Irom 'iig.ir or other 
carbohyalratcs by iueans ot nitrogen oxide-. laitlnT niolxbdeiium or 
X'anadium of both may be employed as tat.dvst (t\erlicatuig of the 
materitd.s is avoided by a |)reliminary treatment with the gases, and 
temjierature regulation is achieved by regnlatiiig the r.ite ot How. 

Ihotssell and ijundeid' ’ manufacture ox.alte ai id Irom sodium ox.alate 
oantaining .sodium carbonate and hydroxide by treatment with a 
solution of sodinm bisnl|ihate and sulphuric acid to f.ro.lnoe .sodium 
oxalate and sulphate. 1 tie acid o.xalate rs then w.tshed with water and 
treated with snlpligtric acid to [irodiice oxalic inul and a solution ot 
bisulplmte ami sulphuric acid for further use with the crude oxalate. 
Dugan'"'’ obtains .sodium or'other oxalate by spr.it mg the metal into a 
pebble mill in wliic’h a lievted atmosphere of carbon dio.xide is m.aiii- 
tainod. A possible* use for the waste li([Uor from p.iper pulji i- suggested 
by lieeyl.’'’" After drying, l(l(i jiarts of the residue is mixed with dOO 
parts of concentrated nitric aciii and the temperature maintained at 
9o° C. After removal of the excess of nitric ai id and water by heat, 
the oxalic acid is recovered by crystallisation, the actual niechani.sm 

r t 


tier. 1>„I. eU73t (191 1); 1917, .-.01 

I'.S. Pat. Iglo.sni (liU7) ; J , p,)| 7 . 025 , 

I'.S Pal. 1212379 {191:l); J , 1917, 3S7 
Aniiah Vhim. App! , 19IC, 271 ; .7 , 19111, il26 

ICng. Pafs. IOUkSO, 11234 (1913); J , 1916, 1136 an.l SS9 
"" Kng Put. 11 PS7 (1915) ; J , 1916, 962. r 
U.S. Put. 1232249 11917), J.. 1917, 926. 

“* I’.S. Pat, 12':21a (1917); J., 1917^503. 
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of the formation of oxalates from formates is not known with certainty; 
the following suggestions have lioen nfaile :— • 

2nn)()?ia C.O.Xa'+ n.at 4(0't'; 

2iu;<)()\a X,I,C(),+1'() + 11, at .'lOO C , 

and the fltiulftful ro.iciitm •• 

• * N:i:f0i + O) (’.(>,Nav 

which J'v [H’rhaps the t)f tlic tItihKcliinnlt nu thtttl (»I ln'nling 

f<yiir part- of format<■ n ith lu t* t>t tanOminf t* in h-.u! \ (’--i l- to 110*. 
Some ljA\e tlioiioht ilmt , 

llCO.-Xa I Na,C(), . Cl),Xa, i N.ilHI 

^ • 

represent-the rt‘at tioii, and it ha- Itia-n t laiinotl that hy the use ‘if 
sodint'i ovidale a- a tlilut-nt .i '.Vi \ ifld i- olil.iiin d wla n u-in^ 10 
of oxalate 1 it nipel'"' ihf ]n<idn> tmn of datf w itlioul tho 

igolatitfTi of fftniialf 'I'hi- . o'i\*i i -ion m.ir hf alh * t--il , iiru.i at ('. 
and tlie h\ dntot-ii la < o\ ,'ifd 


It. t’.ii asOO'VJ Ci;> IS) 



Cl,ASS, KKl''lt.\(ri'OI;Y .M.Vrr,KIAI,S, ckuamics, and 
iiuiLDiM'i matI':i:i \i,s 


i;v w ijkks, I- I c 

J>r/iin IiJX' II* of Rrf/ rh>- 1'nn ;/ <■/ Sh’Jpt'hi 

(Ua^s 

Tiik (ircsiimi .iimI (‘iicr^ctir [xiliry of ihc' 1 K-imi (iiiftil of Optical 
Ahituliini' aid Ola-'^uarc Supply of ihc MiiU'l ry of MiinUi'tus ha-' bta'ii 
of aiiv.iiilayc to (hr yoiirr-il ^la'^makiiiy iiDlu-(f} of tin-' country. 

K\cry ciD oiiiM'^cincnl has been yi\<-u to ilic appl)(,i(ion o{ .scientific 
iiirtlioils ot 111 iiiiifacllire and to (he a'lcipi.itc lo opcialion of {luro 
Hci‘iitist s w H h (he iiiilusif V 11) coiisi'ipi.‘ID c, 1)111'li li.i-. hi'cii ilono to 
jilace the indii-'t'V in a j)o^l(lbn (o lojic uiih the pie-ciit aluiormal 
Coliihtion.s uilfi llte proliahh* yrc.il 11adc .i'11\ it v \'hi'’h uiil follow 
the war d’lic sie > c-^sful iiiaiii^iHatio?i ot I he Soi id \ of (ila-". 'I’ca iiiioloyy 
js iiidicaiuc of the yrratei itiliucst wheli d hciiii,' l.ikeii m the 
.'<ei(‘ntili( .I'pc' of ylas' iiianufaclurc Mu' h i^ood uoiihl re-'itll to the 
indnsfrv as a w hole il '-oine sdicme tor (hr poolunx of (ccliiiK ai know ledye 
eoiild lie airaii^cd There a‘*e ol)Viou> ditliciillIe^ iii the way of Mich 
interehaiu^i'. hut itiuch <lupii< atioa of re'carcu and experuiieiital work 
prohahI\ lie thus avoiiled 

Resist.uit y!a--su.are '■uitahle for .in.iKlhal operations was first 
introdiiiV'd bv Schott, of Jena, in IS'.ti, .md iinpoucnieiits in the (piality 
of this yl.i-'S were made a few }eai-' befoic the war In recent 
vears a niiml'er oI other t\pes of resistant yl.ls-^ware of Anu-inan, 
Gorman, and Au-'tii.in inarulaeliire have heeii obtain.ihle, .and .sinee 
the outlu-eak of war there has Ichmi eoii'i'h'r.ible .letuity in the 
nianufaeture of the re-'istanl w.ire in euiintiies cut oth froniderman and 
Austrian supplies Miieh progress can be rccordi’d m this country, as 
.lilso in Fr.aiiei', Ann riea, and Jap.an, and Mi[ipli< s of yl.iss of satisfactory 
ilurabihty are now available. In yeiicr.il this yl.is.sware resists attack 
miite as well as, and in some e.ises better than, tlio he.st German 
laboratory glass, but it is necessary tlial increased attention should be 
given to the annealing so that the desired improvement in mechanical 
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properties is ainl Tiinifi' have 

tln'a^t.u k "I 1 lu'iiii'a! on izl.i'^w.iie oi Kii^^lwh 

uuinufai tiir-'. ainl ihai Inuli li-'H,- r<>nft‘r> 
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po«s«8t)ioii of a low coefficient of expansion, {ila.sswarc suitable for use 
in high pivssiire gas ami oil incartdescent Imniers, -•'.re lamps, etc., of 
ijuito satisfactory thermal and mechanical endurance, is now being made 
in tins country, and wliim tlio nece.ssary skilled labour is available 
supplies should be .adeiiuate to meet the demand. 

K. C. Sullivan and V.'. C. Taylor ' have developed a borosilicatc gla.ss ■ 
of high silica content with a mean linear coetficient of expansion between 
19’and SbO” C. of 0'000003'_’. This glass ^dso has a very low reflec¬ 
tivity for radiant heat and is being developed for culiii.iry pnrpo.scs. 

E. C. Sullivan" considers that the dilliculty in obtaining glass of low, 
coefficient of expansion is to a great extent due to the decreased fluidity 
at founding temperatures, yid tlnu the drawbacks in the use of boric 
oxiilo are that it reduces the .stability of the glass and that the reduction 
in expansibility is not eontiiinons but re.iehes a minimum. lie suggests 
the determination I 1 a coetficient of tlieriiial endurance, instead of the 
coefficient ot expansion, by heating piece.s of the glass in rod fofm to a 
definiti' teinper.itnrc in a vertical electric furnace, and dropping them 
simultaneously int-i nate.r, the tomperatnre at nliieh 50/ of the rods 
fracture being used as a standard of comparison of thermal eiidnranco. 
Progress c.ui be recorded in the luaiiiifaetnre of bulbs for incaiide.scenco 
electric lamps .iiid aiitoiii.itic machinery capable of largo outputs is novr 
in use. 

The work of the (Hass Research Committee of the Institute of 
Chemistry has conliniied, and formuhe for numerous special glasses have 
been coinmiinn .ileil to maiinfacturers throngli the M iiiistry of Munitions. 
Kosearcli work bis also been in progress at the National Physical 
Laboratory and in the Department of (Hass Technology of the 
University of .slhetlicld. ' 

Noteworthy progress 'las been made in tlio iirodiiction of optical 
glass, ain't’ a list recently issued by Chance Bros, and Co., Limited, is 
indicative of nitieli successful work in the manufacture of types of glass 
for which opticians were formerly dependent on the Jena works. 

\Villi ams and Cox^ de.scribe experuiients made with a scries of 42 
barium glasses with a molecular composition ranging from 2-5 to 5-5 
SiOj, 0 to 0 3 NajO, U to ()'.5 BaO, with 01 EtiD a*nd 0-4 K.O. Note 
is made ol the ivorking properties, densitv, coellicient of expansion, 
solubility, liability to devitrification, softening point, and viscosity range. 
Potasii-barium glas.scs of maximum barium eoiuent were made having a 
lustre equal to that of potash-lead glasses used for the best quality of 

. S J. Imt. Emj Ch(m., 1015, 7, lOCt ; see al.o J., 1916, 513. 

< J , 1916, 36, 513. 

’ rreiiw. Amer. Ciram. Sue., 1016, 18, 315 ; J„ 1917, 712. 
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cut glasn. L S]iriiii;cr‘ li.is umtinucil hi-search for cfl'.ciont Milwtitutos 
for the nitrate.- of jiota—imn ami soil«nn referreil ti^ in the previous 
report, ami .1 further .n.cKint i.s j;i\en of l.ihoratoiT trials with Iturium 
pero.vi'lc The eolimiiin; ell'eet of u'on in hiae fjla-ses was areatly 
ihtnini-hei| hy it« le-e, hat in lead yla—e- it w.is mit .nl\antageoiis. 
Uefi fem e h.i- heen ni.nl”' to the rapnl .ill.iel* on ylass pots when 
liarinin pemviiU i- ii-ed in evie— It is -t,iteil.th.it hy the .-iili-titution 
of fjiapliite tor .1 portion ot the yroy m the i l.iy nii\lnre from whieh the 
pot-are in,nle a more re-i-tant ni.Ueri.il Is oln.iineil The -aine anthor"’ 
ih.\t unkfl "viili* «slKml(l l»' tlic imi't suiial>li' iliTolurizor 
to ni.uit' fnitn .'i 'siU-iaki* h.Ui li. 

Turner .in<l CaiUNotuk' li.uc (‘llVM't on tlif ^las.s uf 

iuipuritifH in-.'^ent in Uu-"i.ni |Kir.i'«h Wlicn the k.itcli nu‘!li'd at 
'iilpli.ite to tlie cvleiil til 0 25 . 0^1110 ImIoIi aii'i oliKiriilo to 
fhce\!tni oi U 5 f.ui'etl tijKki ii\ It till'luolien ol.iyt rt’iu.iined at alioiit 
lOOij'Ci lti| a fo« h-t ir- I’ln^pliate lo the extent of I ' of tho batch 
dni n"i j'l.iduee mi!kine"’ Tin- mdlvine',> e<mlt( be relanled l»y tlio 
pic-7cn c of m \\!ii«.b < I'l* it reaji[*e.iT('tl ou ^reheating or by 

incltuij; at a Inyli (emperalilre 

In a t!i-.fii-«';on "ti lli ‘ in ‘llinL^ ot lead in open )iot^d‘ attention 
i.t dllt' r - d t'» the U'C of a ua-hed i^a-s with tlu‘ proporlkni.s of t;as and 
air I'oiif t<. ^i\ e ,ui oxeli'iny alnio-pfu i c 111*1 he hintat f*. To jirexent 
rapid tleteri'tlMteill tif tin* ■il.tsv m '-Uiie»'<l\e melu It H ^‘on^^(hTe^j 
de'nMl)le u-i'*tttr ilu ni.ii!uta< tuie of tin* pots a phi^tie clay giving 
a deiiH*. Mireou-' bt*ily «Hi burning. 'Hie wear on mu h pot.*, in more 
unilonn and ‘‘ ui(M(h\ h a\"idcd ^ 

( 1 . T Moigafd ’ ■'iiggi-'itn a method lor tin utilHalum of nitre cake 
in gla'"' m.inuf.ii lui’t' bv u^ing a b.itih (on'fiiuiii:.' the nUie eake witli 
\v'(H)tl ihar'oal, -aiul, and bnies(<nu', aiul r|n«i\ering tin* sulphur liy 
eonneiting the fumade to a 'ulphuru mul jilanl In 4aburatorv 
experiments the cHieieiuy <)f ."ulphur ren»\oiy was abtnit Gi) 

lb isontliaP* madi* a srries of exiierimenls on the artitieial t.olora- 
lion of gl.X's by exposure to light t>l di«irt wave length*^. A Coofiflge 
vauinm tule; w.is ummI as the source, giving a uirnnit of 100 inilham- 
jiere" at 50 kilovol!i!. Tliin eolourlcs.s glass*is ?oloun‘d uniform tints 
by this exjui'iinx l>ut ghi's over 0-2.5 inch *tliiek shovvH a grailalmn of 

■’ Sjjre''hs<m(^ i;(i7, eo, tu. 

Sprf^rhsaalt lUIU, 49, at. 

49, 

J .M-r- Qtaii Tfch . 1917 ! 1, H7 ; a/ , 1917, :W7 

Siirrihsaal,^\)U'}, 49, iloa. 

Econ Proc. /('oy Dublin Hoc., 1917, 2, 2aH ; J., 1917, GOt. 

J. [nd. A’ny. Chem.. 1917, 9, TW ; J. 1917, 1009. 
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colour from the cxpfwwl nidc. Tho coloration of porcelain teeth in this 
way is Biiggfstcil If the cfnnpo.sition of the white .glass is known, the 
resulting colour may be proiiictecl. i 

The (lcvclo|imcnt of (>ie<'tric steel melting fiirnaoes in this country 
is directing attention to the necicssity for the ])rovisio'i of Hiiitablc eye- 
protecting goggles for those engaged in working the furnaces, The 
choice of suitable goggles for a workman neccssitatc.s Snvestigation of 
the physical characteristics of the light to «hich he is exposed. In 
recent years a great deal of work has been done with the object of 
prwlueing glass which will effectively liltiT out any desired rays. Tho 
researches of Sir William Crookes'' have alri'ady found some commercial 
application in the proilnction of glasses which transmit a great deal of 
light but arc o|iai|ue to the ultra-\ iolct rays. Those glasse.s, w hilst they 
fullil a uselul |mr])osc, arc, however, not dark enough for most ot the 
trades winch dmnand goggles. Luckeisch, of the Xida Ucscarch Cabor- 
atorie-s,'" suggests as a general solution ot the problem the combination 
of a yellow-green glas.s totally absorbing nltra-\ iolct rays w ith a shade of 
smoked neutral glass sulliciently dense to reduce tho brilliancy of the 
light to a safe degree. It is desirable that the glass which is used 
should not modify colour perception to any considerable extent, and that 
the infra-red as well ,a.s the ultra-violet radiation should be filtered out. 
In view of the f.ict that in the radiation from the surface of molten 
glass the infra-red rays are present in far greater abundance than the 
ultra-violet, it is inferred that glassworkcrs’ cataract is to be ascribed to 
the heat rays rather than to the ultra-violet. I'Aposure to radiation 
rich in ultra-violet is an ini|)ortant factor in the causation of conjniio- 
tiviti.s. Coblentzand Knier.soii,*’ in an investigation of protective gl.as.«e3, 
conclude that fur absorbing tho intra-red rays deep black, yellowish, 
green, gold plated, .sage-green, and blui-h given (ferrous iron) glasses 
are eilicicMt. Of the infra-red rays emitted by a fnrnaee at 1100°C. 
about by 4 are absorbed by gold plated glass, 'X> /( by sage or bluish- 
green glas.s, GO to bO j by deep black glass, and about GO / by greenish- 
yellow gla.ss. Several mineral.s,*' for example beryl and garnet, 

,[Ca,(FoMg)8Al,(SiO. 

have boon found to be very opaijuo to tho infra-rod rays. 

Attention has been given by several investigators to the phenomena 
of annealing. Tw yman'" jioints out that the jihrase “ want of annealing ” 

« I’hl 2V,oo„ Itll214. “ -trclirM ofOphuht/moloyi/, July, 1914. 

n V.S. Jivrt-nu of tildfulonhy Teoh. Paper No. 09, 1917 ; J., 1917, tJ47. 

1® Carnegie Inetiiute of WaeMng/on, Publication No. 65,1908. 

M J. Soc. Qlaes Tech., 1917, 1, 61; J., 1917, 339. 
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as .'ijjpiieH Ut iu«‘ans tlic preseiuo of intiTnal strt‘ss. The 

strops c.vnuot on:(iii-ito m at cuIh'I’ hiijh or low teinju'raturi"^, hut 
.'ll an intonuffliate r.uii^o of Jvmprr.iiui'v! mii'rual may hsst'tup 

whicli may t.iko som-lhiiig oi tho ohlt-r j>f -onu* imimti's an liour, or a 
few liojus to di'’ ou^. Tlii'. “ aniu ahiiii rally;*' ’’ H all )ui[H‘rtatit, and an 
aceurate know K*d:.:r of tin* nua liamcal projaTtU'S of ^In* ylas-; throughout 
is imce-'Kary it yo.*l annoaliny i'' to lie olii.une*! in.a mimmuni of time. 
It is .'liown that w ilhin thn ranye tin* inohdily (the roiu oi -<0 of \ iscosity) 
(louhlfd f<.r each S'^C rwe in l*mpera(ura A law of clianyi' of viscoMty 
Vitfi teinp< raliir.' i-a tledm» d u hi« li liohls m tin* east* of all tin* glasses 
oxanmu'd. ,An aj)j)aralus tailed the llliger Strain Meter h tlesmbcd 
w hieh depen Is tin tlu* following fai U. , A lieam of light in its passage 
throiigli s(rain"<l glas^ is dotd)ly r.dia'liM, and tins doiihle refra<'tion can 
be del<^ led li\ a po'anm-'ter/tlu' e \ l Nteliee of Vt I am heing I'eVealetl by 
the pre^i iui'of light and dark h,ueU on ilie obj.'ei aetor-hng to the 
nature aii^l anmunt of -tram pre-*iil An addition to (he ajiparatus of 
a ua\e plate ua-Migge-t<d lo !■' K l-aiiiplo'igh, and regions of sires# 
.ire then marked out a - a < olour t on! ra^t ell’.'et ."a ell ann.Mh'il '^pta-nnens 
produce no iliange m the •oloin of the pui jili-h pink hai kgrouiul, 
while r-'gion-ol -tia1) *. ome a light h!u'‘ or _\ ellow i>h red according 
to the due. li-.n of the -tre—, till- hidiiaii e of the .oloiir (oiiti'asl lieing 
an mdi. ation of the mt. n-ily of the si re-- •* W’lib t hi- appaiat us •glass 
obje. t s I an ii • examim-d rauidh . an\ -ti of importanee b •mg^-evetded 
at om e It 1 - -UL^gf-ted ll i. a- .i -l.mdaid of annealing ihera sliould 
1)3 [irevuil m the Imi-hi'd arie le n i -tIe^’, am > mimg (o one iwentioth 
d till' breaking-tr.uii of ll^‘gl,i.-.. An aieia.^' eoinpre--ive sir.'ss of 
' to dotj kg ‘lu ’ ,md an a\< rage ten^l ‘ -tie-s of hall that amount 
was found m a numb t of b.iillv ann aled Ha-k- and b ■akms examined 
and fully ae.-ount- for their lilMulitc to -iiddeii fi.e lur.‘ \ method and 

appaiMtii- 1 - de-. ril) i| by ulm h the annealing temp- iatui'e o! ayv glass 

can be'ieteriiimed with an a. I iirai y of + •! f Tiie routine is estab 
iisbed by a theoretnal .irgiiiiient’atid re-ults .heeki'd li,' ilie a‘tual 
annealing of,gl,i-^ \ cssels. There h a \erv < oioid.-ralile ditl’-rencu #0 
the aimcalmg tmnperaiuros of ditl'T. nl km i ^ of gia 'S^ .uid it is of great 
importaii' e tliat glass^nanufa' InrerA sho ild gue atjeiitioii to ihrs an<l 
not attempt to fia-.s through the lehr -■imiiltafieou~l\ glasse- of varying 
compo-uion- Turner-" liraw.^ altenlioii to the llm kiie— of the article 
being an ing) .riant fa Uoryi del rmmmg ih i rat : of pa^-a ;r. through the 
lehr .in I to inee>ligatiorH [iroee -ding on th • ion lilioru of aim -almg 
Engli-h-* de-( rihes optnal and nits hann .d niclliorls of ileternuning 

J .Sec 7Wh , I'.UT. 1, 7t 

•> J. Soi\ Glass Terh , 1, 71, J , 1'.»I7, .tUU 
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annealing temperatures, and shows that the annealing temperature of 
glass is below the temperatur® of wffteiiing. The times required for 
stress to di&appcar in a glass examined wer,*; b70 mimitesat 5o0" C.,-70 
minutes at OUO'^C., IS minutes;it 025^0., and 10 minutes at C50^’C. 

Parker and Dalladay-- describe a method for .the union by lieat 
treatment of glass surfaces in optieal conlaet. The glass surfaces are 
placed in optical contact under moderate pressure anl kept for about 
1J hours at a temperature 70*^ to below the annealing temperature 
as dotermined by the metliod of 'rwynlan. It is necessary tliat the 
annealing temperatures of the two glasses should not diller by more 
than 50‘’C. ' . 

P. (4. II. Poswelb’ has made an exhaustive surv(‘y of liritish resources 
of sand suitable for glass-making. It is impossible to over-emphadze 
the importance of an adequati; slinly ot our home resources of the 
naturally occurring materials used either directly or indiredly in the 
maniifaeture of glass. In pre-uar days largo quantities of glas.s s.uid 
wore imported into this country from Belgium and Prance. These 
Bands were v»Ty suitable for their purpose and were clieap, a.s they were 
usually brought over in coal boats as ballast. The author shows iliat 
while wo have not in this country any deposit ecpial in <[uality, uni- 
forinitv, and extent to that ot Poulainbleii, we have ample supplies of 
eand^ suitable f<*r all f>rdinaiy'glasM's. 'riie properties (h’sirahle in <t 
glass-sartd are dealt with in detail It should !>e uniform in size of 
grain, and exp(“ricnee has sliown that th(‘ ^ands helvaing best (lining 
gla.ss melting are those containing a l.irge proportion of grains troiu 
0*25 to 0-o(J mm. in diamct(‘r. Tin* j'rcsenec of very tine grains eaii.^es 
the prodiietion of small “ s(‘e(b” whn h are dillu'ult to remove in the 
fining process. An e\on*'gr;ide !'< abo an important f.ictor in scaiiring 
homogeneity and it is improbalile that stirring lompletely eliminates 
the he*^orogeneity caused by the use of badly gradi'd and unevenly 
molting sands. The methods of determining the grading of a .sand 
by li’iechanical analysis are di^' iisseil, and in the su{)plementary memoir 
detuilvS are given of a satisfactory elutriator con.^tructcsl trom wide 
glass tuhing only Consideration is given to the chemical compo.^itioii 
of the sands and to the cilcct of mqmriues on th^ melting process and 
the resultant glass. It is .suggested that the limits of iron oxide content 
for various glasses are: Optical glasses carrying barium and zinc, 
below 0-02 . ; crow n optical glass, up to 0-/)4/'; crystal flint glass, 

“ FiirHiJtiT Soi-t't\, Dt'c. IS, lOHi; lUlT, 

** Memoir luul Siipplomcntnn >Fi“mo«r on British Rosourcci of Sands suitable 
for Glassmaker.' 

British Glass-sands. J. Soc, Olnss Tech , 1917, 1, 3 ; J, 1917, 210. 
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0-02 '/'; lahoratorv, mo<lical ware, an<l plate glas??, 0 Oa ; window 
glass 0-10 . In lli^ opinion of tlu‘ jm^eiit writer it is*not possible to 

proiluoo a crown glass with*suflieient freedom frnm colour with a sand 
containing 0 04 of inui oxide, althou^di it has h 'en stated that certain 
kinds of o[)tieal glff^s may l»o siKC(‘ssfii!ly made from •'ands containing 
that amount of impurity and witlumt the ust' «tf tlee<»lon/ers. The 
value of alumina In a sand is discussi'd ami attt niion <hrea<'d to its 
advantage in a bottle glass as it renders the glass tuuglu'r and belter 
abl^ to withstand pressure The ^[)inio^ is rapidly gaming ground 
that, far from li.i\ iiig a tendency to uiuse devitnlhatiori, alumina in 
moderate nniomit lias just the oppo'^te elleet, and will prevent 
dovitritieation l•Ap«•l•lments madi* loMV K ii. Turner have sliow ii that 
when alumina is ad<led to a \^indow' gla>s bat^h, tlic resuli ing glas'^ does 
not <le\itrify when heated in a hlowpipii flame. In\("'tigadoiis made 
by Singer** indi'-ate tliat in* a gla^s hatch contamifig alumina it is 
|x>ssible tb redue<; the co«.t of produelion by imreasiug the >and am^ 
lime at tlm expeiA«‘ of tin* alkali. The importanoe of a mineral analysis 
of a sand as a me.ins of controlling consignments of indicating 
impurities is rcfcri\‘d to. llravv I letiital minerals mnli as zircon, 
magnetite, Inmnatite. Iimonite, ilmemte, sphene, and rutile .sliouhl bo 
present in sm.dl amounts *tnly The proportion of tlies 'hcavv mii^erals 
was found to imn-a^e with <let rease in grade size. The *p“'^'^ihdity of 
using (.rushed <piart/itcs and otluT rocks is M)nsi<hTcd, ])ut I'conomic 
reasons w ill prc\ .•ru the extended use i)f the.se matm ial.s in this (tmntry. 
The autlior alM) sun eVh <nir resources of suitable rocks of low iron 
coatt'iit wlinh might !>• subsiitutisl for jhe febpar wh*< h is inijiorted 
from Scan‘lm.i\ la. It is unfortunate that the only known di'posits of 
any extent are in such macc<syble situations. * Hy tncan>ot a geological 
map the position of Knghsh sand d«‘posits nd.>tive to the centres of 
glass industry is illusliMted. * 

PeddIe"'S)btaine<l excellent results witli hashed I»nii'h sands, and 
draws atti-nlioii to the need of proper s^’entdie treatment of Ilritish 
sands and tlib (ie^irahility of their supply to the gla^s manufa* turer 
ready for immediate usi^. A «letailed investigation of the sand occurring 
at Huttons Ambo m \*)rkshire wa.s made ami show s*to how great an ex¬ 
tent a sand may be im[)roved by a(le<piate treatment. .Melts mailc with 
saml from Miickidi Mountain, Donegal, gave colourless glasses which 
were indistingnisliable frofti glasse.s made with the fine-t continefltal 
sands. It is therefore possible that desjiito the inai < essibility of its 

t 

^ K^r'im Ilundschfiii, l!(ir>, 5; J., H7-T 

® J. Sx. Gl,w Tech., ll»17, 1, 27, J., IUI7, 21li. 
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occurrence til is s.tip1 may provide a horn; supply of the comparatively 
small (piautitieaof sand required for the manufa<;ti;re of optical glass. 

'I'ei.scn'-'' reiiewcd the develo|)ment of ghfss furnaces on the continent 
and referred jiartieularly to tire Ilermansen recuperative furnace in 
which the comlmicjon is suiricieutly under control twpermit the melting 
of lead glasses in op«Ti pots. It is eonsidereil that from the point of 
view of the weight of glass melted the recuperative* furnace is more 
eflicient than the regenerative furnace. This would certainly not apjily 
in the case of largo tank fiirivices, leit for .small sized pot furnaces,the 
recuperative system undoubtedly presents many advantages. 

• llKli'RAClORIES. 

During the year umler review much work has been done in focussing 
the attention of lioth inanufacturer.s ami userson the neeil for specialized 
research on refractory materials of all types. A conlercnce wn refrac¬ 
tories re.scarch, .summoned conjointly by the Ceramic Society, Faraday 
Society, Institution of (las Engineers, and the Iron ami Sleel Institute, 
was hehl in March and appointed a sub-committee to repcjrt on («), the 
eitent of the research work on refr.actories alro.ady in progress, (/<), the 
facilities for rese.arch existing in this country, (c), the facilities existing 
for fendering. available published information on refractory materials. 
At a second coiiferenco in .Tidy the report-' of tins committee nas con¬ 
sidered. It de.als in detail with the reipiircment.s of r,.'fr:ictory materials 
by the industries of the country, and indicates the numerous points on 
which research is nece-ssary. It suggests tile investigation of a number 
of physical, physico chemical, .and meclianical pimpcrties of refractories 
under service condition*' At this second coiiferenco the iinaninious 
opinion was that it was de.sirable to esta'iilish a Ueseaivli Association to 
create *ud ojiorate a scheme for the co ordination of the research work 
on refractory materi.als which is at iireseiit being carried out in dillerent 
cenbres in the United Kiugdoni and to initiate such further investigations 
fcs are c.alled for by the various industries interested in th'e.se materials, 
cither as makers, or users. It is intended that the Association shall 
work in eoiijiiiictio'n with the Department of yciciitdic and Industrial 
Research. Already an iinportant schoid of re.search in Ceramics and 
Refractories is in existence at Stoke-on-Trent in the heart of the pottery 
industry, bondon, Shellijld, beeds, Hirniingliam, (llasgow, and South 
Wales have already formulated and laid plans for the execution of 

* J. So,\ at.iis Teeh., 11117, 1, 7t, J, 11117, ;!81. 

*7 Report of St'i'on.l e’onfcr.'m'o on Itofr.icloru's He.scarch an! Stiiui tr.lizatiou 
J , 11)17, lisa 
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comprolicnsivo sclienifs of ivsi-.srt'h bcarjiii; on tlicirown spocial rcjuirc- 
mcnts in refractoilos. It is cs-sontial that the «'>i'k of thosu 
roscaroh lahor.atorios .sliouitl he eaiTii'iI on .in close touch with the 
various imlustries .so that tlie necessary lo-onlination lictaeen laboratory 
results anil work.s praetiee may he sec iircil. ^ 

Mi lllixl' n} }>< f t'ldiU 

Jsesbit .'Ui<l Itcll'”' Ii;iv«‘ ihimI tln^ foll()yiini; inctlufl fur testing tho 
rcssi^tanre of rofni'torv l»rioks to sl.ig jK'iU'tiMtiuii. A Imlt' 2D iiirhcrt 
in liianiutef anil 0 D iin li ileoj) at tho si'li**i.s cut in the lan k, U'sing a 
drill fKiintod at an angle of IDU ’. Tlf^‘ hrick*isthen ht'ated to IdDO’Ck 
and a known (juantity td sla^^' ground to pas.^ a lO-iiiesh sieve placeil 
intholiolo. After maintaining this temperature for 2 liuiirs the brick is 
allo\ve<l to cool and when col^l sawn aero>s so as to Wsect the original 
ca\ity at*the centre, so (‘X[) 0 '>ing*an area of slag piuiotratioii uhieh w 
measured by a [ikuiimeter. In* reasing tin: duration of (he test beyond 
2 hours liad no marked elleet, neither had \ariations ifftlie fineness of 
the slag. In a crushing test adojiled by the ^anie aiilhors tho brick to 
be tested is ground ^o that opjiosite faces are jiandlel, measured and 
heated to a temjieraturo of I.'15U"’(k Tlu' lime taken to reach this 
temperature should l>c at least G hours and it should he maintained for 
2 hours. The brick is then (piickly plaeed in a testing macliiiio of* 
Btaii'lard type, wkl: aslie.stos lioard above and ])elow tlie sjieeiiiien, and 
the cruslfing weight determimsl. 

K. and 10. A. (Irillitli.s''' used a .^[K.'cial form of carhow tube furnace for 
determining the softening points and roinpressive strength of refrac¬ 
tories. It includes a devire ^or ajiplying pn.'s.sure uji to 150 Ih jx.-r .sip 
inch to tho tost piece which is in the form of a cylinder J inch 
diameter and 1 inch long. A useful hihliograjihy on elertnc furnaces, 
the melting and .softening point.s of refrattory materials under load, 
and of electric furnace product.s is aiiih'Ato this jiajier ^ 

Lc Chateher and Hogitch’" have invest igaled tho criisiiing strength 
of fireclay bricks col I and at temperatures between and IDtiO G. 

Cubes of 1 cm. sides ft'ero .supported on a hl^><\ o! .sintered magnesia, 
with an intervening layer of chromic oxiile, in a Schloesing gas-jieateii 
furnace, ami pressure was applied by an iron rod with an end piece 
made of bauxite burned* at IGOO' C. The results they ohtauied 
were in conformity with those established by Mollor. They suggest 

^ Mft. and Ch}-m E»;j, 1!(I7, 17, IHl ; J. 11)17, KdH 
Faru<la\ Dc.- iH, 101(5 ; J , 1017, aa. 

^ Coftt/'/fj rend, 1017, 164, 7G1 ; J, 1017, 59o. 
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that the (|nality of firo bricks may 1)0 jiiilgc'il by determining the tem- 
perat)ire at wlifcli the iloformation is 20 / under if pressure of 20kilos, 
per B(|. c.ni. apphed for a period of one minute. Tins liigb pressure was 
cboseu ill onler to limit the e-xperimental error.s. Fiir the materials 
tested the temperature of deformation lay between l.'i.'iO"’ and 1,500 "C. 
The eijuilibnmn range of Killiinanito ami tridymite in firebricks is 
discu.ssed, and It is sugge.steil that the lack of knowledge as to the 
nature of the fusibility curve of mixtures of triilynute ami silUmanite 
is due to the tact that below'1500'C. vitreous silii a is not sullicieutly 
tluiil to ])ermit ra|iid changes towards a state of e'luilibrium. 

The following method for'testing refractories under load at high 
temperatures is suggested by. the American Society for Testing 
Materials. " A fulbsized, brick is heated, under loail iimler specified 
conditions ami the resulting deformation iimasured. The furnace of 
special coustruethui is heated by two tangentially disposed burners, 
Che flames from which are isolated from the brick by an alundum 
cvliiidi'f. The brick .rests on a carborundum block and carries 
another block ol the same material whicly proji'cts through the top of 
the furnace. To this [irojecting block the load is applied by means of 
a cross beam carrying weights so as to apply a iiressiire on the brick of 
25 lb. ]ier m| hi. The speicmeii is raiseil to the test temperature ill 
4.1 houri> ami maintained there for U hours. The suggested testing 
temperatures an'. for silica material, 1.500'-' C. ; first gr.nle clay goods, 
IS.'iO" t’, , meiimm graile, l.'!00'’G.; and low grad'e, 1 lOO" G. The 
cooling must be .slow and sboiild take at least 5 hours. The length of 
the brick is mc.tsured before ami after test and the percentage decrease 
calculated. , 

Hancockdesi i dies a sim])lo form of apparatus for measuring abrasion 
at working tcmperalurc'.s. Two test pieces are Miiienmpo.sed, the lower 
being held fiim and the upper one made to move to ami fro over the 
lower bv an arm connected with an eeceiitric and driven by an electric 
ni,)for. rrcliminari' experimcuits indicate that actual abr.ision by one 
clay surface upon another wa.s least with fine grain material and that 
abrasion incri'ases with ^hc temperature. 

Groiishaw'-' suggests the measiircmout of permeability instead of 
porosity bccausi', as ordinarily determined, porosity is not necessarily a 
measure of susceptibility to penetration. A cube of the refractory 
material is to bo immersed in a bath ol molten slag for a specified time 
at a definite temperature, and the,extent of penetration estimated by 


AmiT. Soo Testing Material*, Jxine, 1017 ; J, 1017, 1048. 
^ 7V<7fW. Ceram, i'ot'., 1917, 16, 49. 

Trane. Faraday Soc., 1917, 12, 166; J., 1917, 648. 
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coiiiiuirison of the original porosity «ith the porosity after immersion. 
LessiiigJ' describes a%<imple method of ehitnation for aVertaining the 
toxyire and rational com|)o^itioii of nnlmrnt refr.ictory mixtures. 
Com|iarisons of Knglish and Clerm.iii gas retort mixtures are given, the 
latter having a much higher jiroportion of grog. 

E (lriHiths“ deserihes a methoil for the determination of (he thermal 
con hutivity of refractories. U'.'leivnre is ni.ide to the work of Wolog- 
dine'" and to the luvestig.itioij. ol t'olih, Dougill, and lIodsmarE' on 
this subject. .'V laboratory gas nmllHi heatsd by a Meker burner sup|ilied 
with eoinpres.sed air reaelied a teiuiierature of 1300 IIOO'O. in 
about 4 hours, but on covering the outer Surfaces with a ll-ineh layer of 
magnesia-asbestos composition the same temperatiiri; was allaiiied in 
under ^ hours. Kesiilts obtuned by ii'ing dialom.iceoiis brick.s, slag 
wool, and silicate cotton mats as insulating inateri.ds are detailed. 
Slag w ool can withstand a faiirly^high teinjieratiire ifithout losing its 
fibrous structure, but it should not be subjected to prolonged heating ak 
temperatures much above T-iO (b Kefereiieo.is made to the throa 
gener.al conclusions to be deiluyed from Wbdogdine’s worX: (1) that the 
conductivity intrease.s with the liring teniper.itnre ; eg, silica bricks 
burnt at 1300' C. have a condin li\ ity 50 / greater than those burnt at 
lO.'iO C. ; (2) that with all m.iteri.ds the th.irmal.condin tjMty incsccises 
with the temperature, with the e.xception of eliromite brick, m,whiehit 
is nearly constant; (.3) that the c.inductn dies of earboniiidiim (SiC, ’ 
tsT j ; Si()j, 12 /] and graphite {V, b'< ; Si(4.., 30 "') bricks are of the 

order of f to 6 times tliose.of lireclay bricks. 

^ • 

Fin’d (I'I Fi’/uidoi 

A. A. Knox''^ coink-nnis tli* r.itional an.ily.''iH of clay a.s of liulo valiio 
and considers that more rcli.ihlc roidt.s ran he olitairicd hy caliulation 
from the ultimate analysis. The follow ing^average analyi^i.s of calcined 
Glonh.uii clay is (luoled : — , 

SiO. * AljOa Fe /)3 TiO; CaO MgO Alkalis 
,^>9 22 3 03 1*37 0-3Q. 0-28 0 t9 

Large deposits arc known containing np to 42 / of AEOj with a low 
I>ercentagu ol lliixing impurities. The pliysical properties vary, plastic 
and non-plastic clays of srtnilar composition occurring. • 

M Tram. Faraday Sar , ltll7, 12, «H ; / , lOlfi, 121i1. 

“ Tram. Faraday tier., iai7, 12, KW; J., 1218, 12111. 

»g,1909,7u9. 1915, 9. 

“ Train. Faraday Soc., 1917, 12, 144. 
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Bailey*'-’ invcstii'ated the cliUiciilties ami causes of variation in the 
determination of the linear shrinkat'e of clay, lie considers that the 
more rehahle results arc oht.-dned liy the volume niethoil of determining 
shrinkage, .\lillsom, Rohertson, .'iml Treisi-hal-"’ studied the effect of the 
addition of noti-pl.'isii(; materials to a ])I;i^tie clay on the drying and 
burning shrinkages and the criisliing strength of the,finished product. 

li.'iins" .suggests the i)os.siliihty of using the llotation proce.s.s for 
tee drc.s.sing ot cl.-iys. 

Cronshaw'-’ considers that file chief cause of the deterioration of hrfeks 
in open-hearth furnaces is tlie eo-.-nbin.ition of liacie Hue dust and volati¬ 
lised o.vides with the materia'i o( the bricks. Abrasion by hot gases, 
rapid movement due to shdilen changes in temperature, and the, action 
of particles of slag .shot 'lip from the molten charge aisc) as.sist-in the 
destruction ol the bricks, particularly of the furnace walls To resist 
(le.struction in blast furnaces and ciipo'as Mie compo-itioii and te.vturo 
of the bricks must be adjusted to suit the conditions. The main 
destructive inlluerices are the deposition of carbon within the bricks 
themselvesaml t'lui deposition of certain vclatde substances in the eavities 
and crevices running through the brickwork. The former mainly depends 
on the permeability and purity of the brick as regards active compounds 
of iron. The. deposition oi- carbon within the pore-spaces and the 
conseipieiit secondary actions have a very detrimental effect on tho 
coherence of the bricks. The process of substitution apparently advances 
progressively outwards, and as the “scar” is more friable than the 
original brick it easily succumbs to tho abrasive action of descending 
charges. The ilincr zone ot “ s-..ar ” [irotects the unaltered brickwork 
from the high furnace teipperatureand the Iluxingai tion of the charges, 
but at the .same time conditions arise w h'ich favour tho deposition of 
volatile,compounds causing disastrous secondary changes. Tho ideal 
brick woiihl bo entirely free from iron impurities, have minimum 
pernreability combined wdth siilticient resistance to internal fissuring, 
aK'l be refractory enough to withstand possible overlie,ating. The 
intliieiice of dust in the regenerators is considered and suggc.sts alteration 
in their construction to ilimiiiish the trouble ilije to it. Sir Robert 
Iladtield'* describes e.xperiments made with lireclay, 'magnesite, and 
plumbago for stoppers and nozzles for .steel ladles. Good results were 

7V<in.? fVri//n Soc', 18, ST)/. 

rr<ifu. .Imrr Cenifn .SV., 1910, 18, r,24 ; J , 1917, 711 

7V.J/J.V, Cvrntn Xkc , 19!<), 18, 2r»3. 

Trans. Faradat^ , 1917, 12, lOJ Trans. Ce'rain. Sjc., 1917, 10, 71. J., 
Iron and Sferf , 1910, 7, 172 ; J , 1917, (U7 

Trans. Faradat/ Hoc., 1917, 12, 12 ; J., lUlO, 1218. 
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obtjiiiied witli ni.vi^iK'sits t'sjkri.illy \uth steels eoiuaimny 0 0'^ of 
rn.TiiyRnese .ami npvf.anl-', wlneh ha\e .i 'e\ere eliemiialVtionon lireelay 
noz/.les. I’lunibayo \^a^ (Ttiui'l to pn-^e^s no a<lvantayes over finslay. 

An (‘\'<'(‘llent lahlloyoMphy ot tlie literature la'latiiii; t" n'fraetories is 
a[)pemUMl to this'iapiT, ami anal\ of a larye nuuiher t»f Kn^li^h ami 

foreign refra''t*)ries and the raw materials from wlieh tliev are nrodtieed 

♦ * 

are <piot( <1. 

.1. W. Mell'>r‘‘ deals witlj tli(‘ t(‘\ture of lirehrii An eleyant 
nK'tliod for ol»>erv m;^' the tevtures* m dt*-enl)ed rite s|i,‘( tmen is etit 
traiisv«-r.sely and an evpovod fa's- p^l^hed. 'I'n tlii>^ polmlied fa<ea>;las.s 
plate m tlien cemented hy means of hot •C’an-\da haKam. 'I'he te\tnro 
of a refiMetory may \ary from that the h^dit poruim bodies imed m 
niakynr insiilalino hriek-' tonnn'porou> or \iiieoii^ lM^dh•^ u^tsl in mak¬ 
ing'a-id-resmi in^ hri'k for a< id tow er-, (‘It. It Is impOf"'lhle to o\er- 
omplia^ize the impnrtanee t4 nintormity in t(‘\tnre,1ie it marse or lino. 
Assummy" that tho chemn al < ompoxuion and refr.t- lot mess are s.itmfue- 
torv, the life and eliara'ter of the hi lek are luyely determimsl hy its 
tt'xture. If the vitrili« atio^ of a el.i\ i^ the result of-.f n aetion helueen 
the surfaces of eoiitaet of the yranule^, the ,spe«’d of \itrili<ation must 
increase when the area of the-surtaies m (onta<t with one aimlher is 
auf^mented. It follow s aho that pres-'iiiv miyly ]»,> exjx'eted ti* lower 
the softeniiiy tem[)<‘rature of a (la\ hy hriiiyino (In* surfa^-es of tho 
granules into moiai intimate eonfai I Ohservatams showtsl that witR 
cla\ s of ap[»ro.\niiately the same grain sj/o,'' the softening tem[)eralnre 
is red.iml hy pressure in.aeeord with the exjionenti.il law, softening tem¬ 
peratureCe w here C denotes the i<piatling temjifrature of tin; clay 
under no load,denotes the [irossure in Ih. perstp in , and k is a constant 
of the order 0 001, hut whi#}i has in general smaller ^alm■.s for silici<nis 
than f<u'aluminous clays. Anything which fticours tho vitrilicution of 
a clay reduces its refractoriness and consecjuently, otlnT things hi'ing • 
e(|ual, tho coarser tho grain «»f a clay theliigluT its softening temjiera- 
ture, ami tho loarscrtho (extun;, th *i.*oro refra(‘tory the hrick. Jo)r 
example, fTrehimdcs made with some rla\s, with or without line-graine<l 
silica, fail at tcmiKiratures winch thev withstand wlien made from tho 
Bame clay mixpd witli coarse grained s|]k;i. • The <piartz fragments must 
bo angular and not in the form of rounded pehhles. Tho <Jjang(;s 
which occur during tlie firing of refractory materials are (.alhsl hy tliis 
author nn-f^ted 7f'arlinjv<, as tho (heinieal and physical changes are 
arrestc<l at tho partn ular and defiyito stag(!fl beh^re they are c<nn[)leted. 

Truuf Ceram Soc , 1TH7, 16, 10 Tians. Faraday Soe., lt#]7, 12, C.i ■, J 
1916, IZlH. 

« Tran$. Ceram .S’or . 1916, 1^, 117. 
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This explains why the true thermal expansion of fire bricks is difficult 
to measure'" as it is obscureil by secondary efl'ects due to after¬ 
expansion or after contraction. ‘ 

W, O. Fearnsides'' puts in K plea for the further application of 
potroyraphic methods to the study of refractories. C.'fl. Desch'" .adopts 
the uiothoil of prindiu^ one surface only of the specimen in the usual 
manner for petroloyieal work and examining in the etched or unetched 
condition by means of a metallographic microscope with a vertical 
illuitiinatcjr. Shar[i ])hotogra]tJis of.a eutectic structure in Portlatd 
cement clinker were obtained which was (|uito invisible in thin sections 
of the same clinker, owing to fho elements of the structure being of less 
size than the thickness of the .section. The different constituents can 
be ilistiuguished by etclung with ililuto ,hydrolluoric acid or other 
reagent, llaueoi k''' separated a typical Stourbridge fireclay into six 
fractious by elutriation. 'I'he chemical, composition and rational 
analy.sis of the fractious and original clay indicated that (ho cl.ay 
substance constituted the bulk of the finest fraction and that the ipiartz 
tends to accumuk'te in the coarser fractions. 

K. H. .Sosmair’’" iliscusses the two and three component systems m.ado 
from silica, alumiim, magnesia, lime, ami the oxides of iron. He concludes 
that the stable compounds of, those oxiiles with each other consist of the 
oxides in simple |)roportious, usually 111 or 211, ami that those 
oompouuirs .are molecular comiiounds of the oxides. The three-comjionent 
systems fall under .siiidlar generalization, the ternary I'bmpounds being 
comjiosod of the more .stable binary compounds iii simjile proportions, 
usually,111. 'rh(! maximum nieUing points in all the two and three 

component systems are the melting jioiiits of pure st.able compounds, 
and the highest melting points of all are,,tho.so of the jiiiro oxides 
alumin.a, lime, and magnecia. Any finely powdered substance, if hold 
slightly below its melting point, will sinter together more or less 
solidly and it is siigge.stcd thilt there is therefore no reason why a pure 
oxide, such as alumina, cannot ho niaile into a dense, hard refractory 
witlwut the aid of a bond. I’haso rule diagrams of all the possible 
two and three component systems which can bo made from the six oxides 
dealt with are given. ' It w suggested that kaolinite (Al A>n,2Si0.j2H.20) 
when heated breaks uji into a mixture of AljSiO,-, and SiO^. Mellor 

« tfnsd., 1917, 138, .W2. 

Traru. Sor., 1917, 12, fil 

Trans, f'ardf/'iv tivo., 1917, 12, 07. 

« J., 1917, 747. ' 

w Trans. Turuc/a^^ -J'oe., 1917, 12, 170. J. /n<f. and Eng. Chem. 1910, 8, 985; 

1917, 136. 
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and Holdcroft''^ consider from experimental e\idenoe that in the region 
of 500"'C. kaolinite iireaks up into free*silK‘a. free ahnnina, and \\atpr 
and that the Al^SiO- (siltimanife) is formed at 1‘JOO'C. by tlie re- 
conihination of the free alumina i\ith *ome ot the free silica. Sokolov**^ 
heated Cihuliov knolinito for periods of 1 to 5 hours at temperatures 
from ‘JOO to lOOo C.^ digested the residue fmA‘J Inuirs with 16 /, 
hydros hh>rie acid and determined the Miluhle alumina. The following 
results Wi're obtained after ignition tor 1 hour. 



Hater lost , 

• AljO,, m.IuMc 

.■iOO" C. 

... 0'7'i 

L>12 

loir c. 

... 0-67^ 

• ... L’Its 

fioo c. 

. . lo-l'J • 

usir, 

700 (C 

*... 11 •'.)2 

.f. ;ii;';!o 

fioo C, 

... I'JIIII 

34 111) 


A we:Tl< alkali e\lra»1> solubld Mli(a tmm llie residue 'rhe rc'suUs 
are taken as indii ating that at SOu C. the k.iolin molecule is eoinpletely 
broken <lo\\n into its eomp«nient oxide". I'lie sotuble^ilurnina is much 
greater than was ttbtanied by Mellor and llohbroft, and if the experi¬ 
mental Work IS eorret t, strong support is gueii to tln^ view of the latter 
workers as t*) tin* constitution of the kaolmite mole<'ule, as there is no 
indication of the “ d<*ii\draliou ” taking places in stage:^ such ns might 
oeeur if the elements of the “eondtiued water” wt're plaef'd unsyiii; 
metrically in tin? moleuile. J. W. Mellor 'Mias investigaleii the heating 
curves dT crystalline kaolmite, liri-clay, liailoysue, siliiic aeid, allojdiamg 
and pyrophillite. Halloysite having n*> critical ])omt^;k 500 C.^is tliiiH 
distinguishable from kaolinite. Allopliane ami other hydrated almiiina- 
silica minerals gi\e heating ^urves similar tolialloysito. The conelusion 
is draw n that the dominant minm al m (deiihoig, Lancasliire, Stourbridge^ 
ami other liroclays and also in Devon and Dorset ball-clays i^rlayt/e^ a 
colloidal form of kaolinite. Kvideiics; is«adduced for the prissonee of 
true kaolinite in ball-clays. W. (J. Kearnsides''’ discussing the c*uisti- 
tiition of cT)kc-ovcn bricks, agrees with the conclusion that at 120d G. 
kaolin changes into a mixture ot sillimanite and free silica (probably in 
the form of trniyinitifcbanging at higher lcin|^Tattires into cristobalito). 
On cooling from higher temperatures an eutectic is formed with a melting 
point as determined by Kankin of IbOO' C , and the conclusion isdrawn 
that kaolin and «piartz itiay therefore be mixeil in any proportions with 

Co'lrrleif Paper*, Vol 1, 1014 # 

A'ryj/. 1015, 66, 105 ; J . 1017, 1177. 

2'ran4. Ceram, 101)i'17, 16, 70 ; J., 1917, 54S. 

M Oat J., 1917, 137, 253 ; J., 1917, 21C. 
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little loss to their refnii torincss. It is uiineeessiiry for the refractoriness 
of coke-oven hriifks to lie as liiffli as that of hrieks fijr steel furnaces. 

N. li. l)a\ in"' exam in si a nuinli t of tirehr.cks « hieh hail dnnng use 
become iin|iregnate(l ui(h clipper snlphiiles, galena, ami nietallie zinc 
ami /.ine oxnle. In a brick from the fore-hearth of a ei pper-blast furnace 
whii h hail been in eoi.'.act «ilh the molten matter, the origina. coarse 
te.xture of the brick Hasalmo.st completely ilestniyeil i’olisheil .surfaces 
showasl the sniphiile to be wholly present as chalcopyrite lilling pore 
sjiaee.s in the tiltereil buck. 

As a means of |ireventing the ilisintegration of the surfaces of coke 
oven bricks, which are to In in contact uith the coal, .M I’larrettt'*' 
proposes to glaze these ijiirlaces imnieiliately the bricks are made. 
During the burning, nhilst the bricks are still incandescent and at 
tem|ieratnre of not lens than 1200 G., they are treated fur about 30 
minutes with the Vjipours of alkaline ehlorides. The p.irts not reipiireil 
to bi treated may b-j eo.ited with .( wash of barium sulphate 
'll. .1. Allen’’’describes a new method of casting articles ol lireclay. 
In the Weber prp.ce.ss of easting, a slip (containing coai'n'j and line grog) 
obtained by the use of suitable llocenleiits, is |)oured into ,i mould with 
plaster faeces. Allen’s method into snrronnd the plaster iiiould with an 
iron case and maintain a xaeuiim between the mould and the casing, 
thus greatly ini rcasing the filtering iiower of the mould and enabling 
p, deposit of clay of any reasonable thickness to be obtained. Tho 
deposit is homogeneous and the vacuum is maintained until the article 
is hard and aelf-su|)porting. Variations in thickness of the article are 
obtained by varying tho .space between the case and the mould. 
Illustrations and descriptions are given of the adaptation of tho 
method to the casting of open and covered glasshouse pots, condcn.sing 
worms, and choniical wary. A combination of this suction process with 
a proce.ss jf electro-deposition is also ile.scnbed. The apparatus consists 
of a metal case .surrounding tJio mould and forming one electrode, the 
other electrode being a suspended perforated metal tube. The mould 
is kejit full of slip, and on passing the eurrent the material in .atspension 
migrates to tho mould and the water accumulates round the suspended 
tube and is siphoned clf through insiilatde pipes. When a deposit of 
suflicient thicknes.s has been thus obtained the remaining slip is 
siphoned off and tho deposit dried by suction. The density of the 
deposH depends on tho voltage used. If a dens) slip is used the plaster 
mould and suction have been found unnece.s.sary, the simple metal 

Kcunotnic (.If lotiy, 1917, 10, tlftl 
” Uni;. fat. Ict.'WOll, lilltt; J , 1917, HS-H 
” Tratu Ceram doc , 1910 17, 16, 131 ; J , 1917, 519. 
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nioul<n>eing sufficient. Articles of plumUu^o atul oarl>oruinliini li.uo 
been nia<le bv this itethod. Tlio development of thes(>*castini^" inethodij 
will be foliou’cd with intcif.‘’<t, as larj;e ecom)mies of labour may result 
from them. ♦ 


Sih<(i Hi'fnulnu*-', 

Boswell'''* has burvi*yed our home resources of saiels use<l in 
metallurgical praetiee. It is, poiitted out tliat in high-class moulding 
sands with natural hands, coaiNO •sand And clav gra Ics pr.‘d<uuinato, 
other grades like fin-* sand and sill b;ing subordinate 'riu! ilay viidda 
tho “ghib” which iiolds tho quart/ grains tugether even at high 
omperatures. In the Bunter red sands of the Birmingham district the 
la\'pr mud grade; which birms the bond is a thin coating of ferric 
ixide round each grain of (piartz. dhis iron oxide hohls a film of 
rater bv surface tension, tliEs making a strong boml tn<wci‘n tin* (piarta 
trains. It is import.int to note that ^.mie of (he mo-'t snccivssful st<nd 
Qoulding sands, such as the “ B dgiau K^<1 ” and “\cllow” and 
'Cornish Bed’■ (Bliocciie dty>osits, St Krth) owe tlnti' colour to iron 
)xido and are associated with glam onitc li-aring dcjiosits Colloidal 
dlica mayb; in itself an imjiortant Iiond as well as tiie colloidal 
glauconites. Tlie author considiu’s th.^V all |oivigii sands iiuportoil 
lefore ItUt can b; I'eplaccd by home materials, althougli under tho 
conditions then existing it might not in some cases b * econoiiii<'al • 
.McI ^oweir-'* ifcals with the. eomposilion and beha\ionr (Ui heating of 
silica bficks According,to Werni^ kc an 1 AVihlschrcy, good qiiarf/iten 
for silica brickmaking consist of qui^rt/ grains in A ground mass or 
cement of amorjtlious silica, and owing to the slight sintering caused by 
fine fluxing impurities in tlje ground mass ifiey an; mmh slnmgtT after 
burning than quartzites which lia\e little •ground mass or ccnnmt. 
Microsco])ic cx.aniiiiation of Amencan <juartzit(^s docs not support this 
view. U is considered that in tin' llr-t burn of silica brii ks most of tho 
quartz is convcrteil into cristobahtc, aid on repeated Imniingtho rcjjtof 
the quartz is 8lo^\ Iv transformed, d’ln; cristoltalite inverts to tridyrnito, 
slowly at first, but more ra])idly at latcr^stages, tiiin; and burning 
temperature being the controlling factors. 'I'hc autlior suggests that 
the catalytic action of tlu; lln.x conijiounds formed uith the added lime 
probably exjilains the obnTvcd inveruon of t'riit'tif.ilite to tridyinito, 
and that therefore an increased amount of lime in bricks should 
accelerate the formation of tridyipite. 

J , l‘M7, 7oa T>an». Farml>v , I1U7, 12, lot 

Traruf. Jm^r. InsL liMU, llHHl Ceram. .SV., lOKi-lT 

10, 52. 
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Le Cliatolior'’*' points out that the transformation of quartz into 
cristobalitc and tridymite is accompanied by a rcerystallization which 
gives to the bricks great soliility at high”tom[KTatures and by an 
expansion frequently very considcr.ablo. In 191'2 he allowed that l)in;is 
bricks after firing, but liefore use, consisted largely of a variety of 
silica with a transfori/iation point at 215 C. aceomjianieil by a sharp 
change of linear dimension of 1 Accurate deterfnination of the 
transformation temperature of criatobalite (230" (J.) showed it to bo 
identical with this variety referred to. The three varieties, tridymite, 
cristobalitc, an<l vitreous silica, have about the same density of 2-20 at 
temperatures of lOOU' C. Silba bricks from the arches of old furnaces 
contained crystals originally cristobalitc which had been transtornicd 
into tridymite, forming a multitude of small crystals enclosed by the 
old crystals. In another case the liricks shoned small crystals of 
cristobalito forincd.directly from quartz, the grains of vhnh h.ul been 
fluxeil together at a temperature of iflioiit 1700' C. Crysta'ili/.ation 
of tridymite was also observed in the linings (consisting ot a miaturo 
of ganister amUclay) of a Bessemer converter at Shcltii'ld. It is 
apparent that in all cases rapid crystallizations of silica from a melted 
glass give cristobalitc. The quartz grains directly Iraiisformcd present 
no appoarancoof crystallizatiqii, and do not even act on polarized light, 
but the confused cristobalito can be ideiitilied by the roughly circular 
erovicos giving the mass the appearance of an agghuneration of little, 
spheres. Kenner showed that it a thin translucid spiiiiti'r of a silica 
brick be heated above 23(i C., its transparency will be seen to •iiicreaso 
suddenly, dun to .the e.vpaiision bringing in contact the lips of these 
croviees. Cristobalito is more stable at elevated temperatures than 
quartz, but less so than thidymite, into wdiich it tends gradually to 
transform. 'I'lic eonditioi.'S which promote the change from ipiartz to 
cristobalifc, if prolonged, promote the change from cristobalitc to 
tridymite. In the portions of silica bricks which in use have been for 
some weeks at a temperature over MOO" C., the transformation into 
tridymite is practically complete. According to Fenner’s experiments, 
tridymite would only constitute the most stable phase iiji to 1180° C., 
and that between tlifh teiiiperaturo and the fusion point, 1780' C., 
cristobalito would be the stable phase ; but Lc Chatelier points out that 
this conclusion is in opjiosition to his observation that in steel furnaces 
when the leiiiiicrature is much higher than 14S0’ C., silica bricks are 
completely transformed into tridyniite. Fearnsides,"' with regard to 
this, points out that when molten steel is run into a mould built up of 

™ Jirrue lie Mi'hillurtfie^ 15II7, 14, 73 ; J , 1017, 91)4 

*1 Trims Cersm. Soc , 1'J17-1S, 17, 20. 
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quartz sand with an ahiminous or ferruginous clay Imuu), the silica grains 
in the burnt .skin|Of the mould, after the casiing*has cooled, aro 
invariably found with a jailiich'()f cri'.tob.dUe surroundingeaclj craiked 
quartz grain, and this is quite in accord witli liie \ieu ot la* C'liatelier, 
that after lieatiygs of sliort duratam follioscd 1>\ rapid cooling, 
cristobalite only is always observed. The mu f.e jsof muih' silira bricku 
from tlie crowiuot a'Martin furnace whn h were e\amine<l li.id l»een 
fu.sed, wliich infers a temperature of I7.')0 to 180o (\ A jihotograph 
shows very clearly tlie limit* of the im'ltcd p.nt,and the <r\st.ib of 
trtdymite formed licfore fusion are i^rc^erf ed uncliangcd by their contact 
with this, and tln!y are consequently still si.ible at 1750“ (’ Lo 
Chatelier attemj)te<l to \erily his cotvluMou that trid\mite is tlu' only 
variety of (rystalli/ed silica stable at’high tcm])cratur.‘s by heatimt to 
1700* C. a small fragment «tf tridymite. 'I'heri' was no indication of 
change into > rist«)balite. d'heexperiment n not regarded asdeci^ivi', as 
the tonyicraturc was maindiirn^l for two hours only* Kearnsides, in 
11)16,''- attrilmted the (piickdturning properiie'' "t true ganister A> 
the presence' of some small quantity of itnpiirity whicli causes tlm 
cliange ln»m i[uartz into lin^ymite to take* plau' at comparali\i‘ly low' 
tempeUMtiiri's, ami this is in acconl with llu^ \ lew mew aihamcd by 
Lo Chatelier that tridymite is nmst ixadily foimnl fiom <[n.irtz by iho 
inteivcntion of some' silii'ale flux or soKVnt iti wInch.the' epufrlz is 
disse*lve‘el ami eeiit eef which, whe'll the' solution b.'. e)mc.s satnratcel Willi 

silica, the tiiehmite.' er\''talli/e-s Sintt''* lias examim-el a numbi-r eif 

• # 

silica liricks wlm li ba<l leee'ii feu* many memths at a tcmjie'rature' e>\er 
1500' C. ami fouml that the Imtte'st jiarls eg tlie leiak were e'lilirdy 
tridymite, but cristobalite mixeel witli rt lelymiteappe'are'd MUiie eHstarico 
fnim the lieit eiiej, wliib; teewarels the coe'J oiiel tlieTe* were I'arlly 
converted epiarlz grains. ITiis furtlu'r cemlirms Le Cliate'lier’s xie-w a« 
to the stalulity of trielymite. Siott feuinel tliat in unuse'el silica lerie k.s 
most e>f the eptartz is still un.dlcreel /nel this is eeuilirme'el by 
ob3er\ations made i»\' Fe.irnsielcs Fe-iimr'’* ceuisidcrs that thefa»‘ that 
trielymilc feuiml iii brieks wlueh ha\e‘ be-eii exposeal tee a tempe rat.fro 
of ove.'!* 1500’’ C IS not ceintraeiie teiry eef hlH e;om-lusie»nS but is 
consistent with the A'^tniejialinary sliiggishmiT'S e>] invcrsieui wliieh ho 
founel to be a* general feature eef the silie^ mimTals. Le Chatelier 
suggests that FeiinerV” M:ry exaet e'xpciiments have been wremgiy 
interpreteel Ijy their aqjhor. It is, heiwever, e\ieient tliat fujther 


I'rant Inst Mtn Kiif/iHf-e/'s, 3, 270 • 
Trat^ Ceram. Sor , 1U17-1H, 17, l-H 
Trans Ceram Sor , 19I7-IH, 17, gO. 
« Amer J. Ssci , 1913, 30,331. 
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carefully controlled experimental work is necessary before the question 
of the exact mechanism of the ctianyos from onq form of silica to 
another can he answered. Johns'’'* points out that in a seasoned silica 
brick in an open-hearth steel fur.naco the cx|K)sed face is darker and 
denser, more refractory, and capable of withstanding tem))erature 
variation-s without frachiro. From this ilark portionrfinely crushed, a 
magnet will remove up to 1-5% of magnetic oxide of i.on which is the 
stable oxide at high temperature.s, and does not combine with silica nor 
form a solid solution at high temiieratures. In Japan a ferruginous 
quartzite containing hh of finely disseminated ferric oxide made 
bricks more refractory and better capable of withstanding temperaturo 
changes than the usual silica bricks. It is, of course, only in an 
oxidizing atmo3[)hero that the presence of magnetic oxide of iron in a 
silica brick can he an advantage. Lo Ohatclier and Hogiteh*' in 
determining the mechanical strength of silica bricks at high tempera¬ 
tures, obtained the following results'on a “Star” (U.S.A.) silica 
brick:— 


Tempt'raluri', 

C, 

Kf‘i tanco to rrufllun^f, 
Lilua cm 

I’t mp 'raturc, 

°C 

KtiaiBt.iniN- lo rrii'^liing, 
kil<»-4 per sq. cm. 

15 

170 

1200 

85 

520 

lf>8 

l:i20 

02 

070 

151 ) 

1 11)0 

50 

800 

139 

1510 

37 

950 

125 - 

IfiM) 

30 ■' 

1050 

120 




Extrapolation to 1700° C. gives 12 kilos, per sq. cm. as the, crushing 
strength which is ah.iut 10 times the pressure of the superincumbent 
brickwork in the crown of a^steol furnace, so that the stability of the 
bricks in this position is assured. 

.i^eshitt and lloll'*'* record exjieriments on the intluenco of pressure 
and fineness of grinding on the ipiality of silica bricks. The pressure 
in making the bricks vgas varied from 187 to 2500 lb. per sq. in. 
Tests on slag penetration, impact strength, and linear expansion 
indicated that little was gained by raising the pressure and obtaining 
a denser product. In tests on bricks made from materials ground to 
pass 12,- 8,- and l-mesh sieves, the fine ground material gave the 

Tran^ Fnradaff Soc., 1917, 12, HI. 

67 Co,»p(e<t R^nd., 1^17, 186, 218 ; J , 1917, Ofi'l. 

« Met and Chem. 1917, 17, 181 ; J., 1917, 1049. 
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stronger bricks but tlie coarser material gave the greater resistance to 
ejialling. The 4-m«ih material pressed! at 15011 lb. )# r .Mp in, gave 
bricks which had the same Spalling h).ssas handmade hrieksand as they 
were better shaped and finished, ]io»ier pres.snig instead of hand 
making is advocat'd, Lo Chatelier tind Ikigitch"' earned out expi ri- 
mental work which dearly indicates that the».suhstitntiim of the 
impalpable powiter obtained by grinding in a tube null for the 
ordinary fine material considerably increases the nieeh.inieal resist,nice 
of .the bricks at 1600’ C.—one .of tl|g most iinporlaiil properties 
inllnciicing iliirahility. Test bricks were made ii'ing irude ipiarlzito 
contaiinng*grains up to 4 mm. scpiarc, iinytilpable ipiartz powder, linely 
jMiwdered ipiartz (.sifted through a lOt) .sieve), w itli in e.-n It lase 2 of 
lime. They were fired at Cone 19. Their re.sults were . - 


• 

• 

Icijonr 

t‘X}tlUUU<.Ml, 

'/O 

• 

Donaitv. 
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1 * • 

CriH^in^ in 

kilns ]><T ( III * 
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C 

dti 

Aficoo" 
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• 

Hiirut. 


7"> (’rinlc qu trtzitv 
2!) Inijuiljt.-il le ,, • 

2 LuiiO^ 

■' - 

1 f'.a 

• 

15 

1(15 

30 
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2i} Fiiio „ 

2 Liiiid 

- 

- • 

2-:ia 

• 

10 

* CO 

• 8 
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2 Liiuo 

:i 9 
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' 9 
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10 

• 
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- 


• 

n 


3 

• 


• • . 

The most suilahle mixture was tliat containiiii' ‘J5 ^ of iiuj)al})ahIo 
• [uariz ])o\\(ler ami further trials with other (juartzites <.onfirine<l this. 
These oxperimetital resul|s arc confinne<l l»y wamk carricf] out fluriiig 
1916 and 1917 at the Dunes Works (France) hy Pliili[)jfon.'" Test 
pieces were made wdth different •varieties of French -juartz ana 
« 

Comping , 1017, 166, 7t2; 

Conipfeg Knud., 1917, 166, liX>2 ; J., 101^, ;,0a. 
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quartzites anil with Pas de Calais sanclstone. The conclusions drawn 
from the rosulti olitained are 1,1) The crushing slrength after drying 
and burning is proportional to the (inoinsif of the (piartz employed. 
(2) Ditf'erent varieties of quarts were all e((Ually capable of producing 
strong bricks if finely pulverized. (3) The expansion during burning 
is proportional to rtie size of the grains and is practically nil with 
bricks made with finely powdered quartz. (4) Tlfe strength after 
burning is fairly constant between 1 and 2 % of .added lime, beyond 
which it decreases. As a residt of these tests a formula w.as established 
for the iiroductiun of the standard brick now manufactured at the 
Dune Works, Quartz, quartzites, or .sandstone containing at least 
96/of silica is used. -The proportion of lime is reiluced to 0-6% 
(t.c., 2 / on the impalpable material) and 30 of impaliiablo powder^to 
70 / of grains between 1 mm. and 8 mm. in diameter i.s used. The 
bricks are burned at 1300" C. in a tunnel,kiln. The crushing strength 
(cold) is 200 to '2.o0 kilos, per sq. cili. and the aierage expansion in 
burning is 1 6 /. The aboilute density is about 2 4, the apparent 
density 1'9, an'' the fusing point about 1780° C. At prc.seiit bricks of 
this niake lia\e lasted over 200 charges in the open-hearth ,-teel furnace 
and are expected to .stand over 300 charges. T’hoso important results 
should rocei\ e the attention of all silica brick manufacturers. 

Maijnesitr HcfiarU>iies. 

Considerable trouble has been experienced in electric and other high 
temperature furnacc.s with sp.alling in magnesite bricks, and this has 
been n'oro evident in machine-made, than in liainl-niado brick.s. It has 
been considered that this spalling was due to shrinkage with a corre¬ 
sponding increase in spec'ific gravity. Well bhrunk bricks with a sp. 
gr. of 3-7 are less prone, to spalling as the change in volume on further 
heating'i.s too smalt to set up serious strains. .). W/ Mellor'* considers 
that the remedies for sp.alling are to fire the bricks so as to secure 
the formation of a high proportion of //magnesia and to keep the 
porosity of the bricks reason.ably low. Le Chatelier and Bogitch'" have 
examined the rcfr.u'tory propertie.s of various magnesite bricks, and for 
purpose.s of comparison a'chrome brick. 1. Styrian brick made in 1890. 
2. Kuk'e brick made in 1910. 3. Brick of good present day m.anuf.ac- 

ture. 4. Brick of medium quality made with the addition of 3 % of 
roasved iron pyrites. 5. Bure magnesite mel'.ed in the electric furmace. 
6. Magnesite of brick No. 4 .agglomerated in the electric furnace. 7. 
Chrome brick. 

n Tran*. Crram Soc., 1918-17, 16, 8.7; J , 1917, 5ol. 

li Cmnple* rtnd., 1917, 166, 488 i J., 1917, 1238. 
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All JiiagnC'^iio ^i.ck.T sho\\ tlM^ sikMcii fall m Ktn’timli alMiva* 1300*C. 
in propmliun in llieir purity. Apparuutl\*tlio unpurUu's Mi<l'lrnly melt 
u ^-uoh a uay as lo l<'avo ilu* grains of niagnesia isnlatwd in the jnolton 
magma ami tlu*v aro tlifii like wot sand, ami jin-'scss only feeble 
mcclianioal sirmigth. 'Hie results imhcato \vliy magiicsiti' bricks in 
furnace linings present less ro^islance than altlu'iigh llicir fusion 

teinpcr.vturi) at onlinary pressures may be nmeb higher. Th8 rate of 
loss of strength in the chrome brn k is analogous to that of the inagnesito 
except lliat the rapid loss begins at 1 U) f C. instead iif I3o0' C. ^ 
Oosrow~'’*lias u.sed electnc furnace shrunk magnesite ground to pass 
a G-mcfth sieve and mixed with 13 / of powdcre<l (SOAiiesh) ferric oxide, 
5 "^3 of basic steel furnaee .slag, and 12 .' of b"Aed tar. Tlie mixture 
was ramrne*! round a steel )>late so as lo m.iko tlu' lining of a Sta.Sflano 
furnace in one piece in p(»^ition. Jlrooke'* considers that the Styrian 
magnesite bricks owe tffeir value to fine grinding, high prelimfUary 
burning, [)owerful hydraulic pressure in making, and final burning at 
high temperature so as to secure the formation of /^-magnesia. 


p 2 


-VW and Chem. Entj , 1917, 17, 410 ; J., 1917, I2;i0. 

” Trani', Ceratn. Sor^y 1916-17. 16, 206 ; ■/., 1917, 1273. 
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Zirnmia. 

Audley'-'' usefully sums up the occurrence,.properties, and applications 
of eirconia. An account is given of the chief results obtained by Kuff 
and Lauschke, and tables are given showing the meeting temperatures 
and contraction of jnixturcs of zirconia with other oxhles. Denso 
objects with a zirconia basis suiiablo for use in e«hausteil carbon- 
rosistance f\irnaces with reducing atmospheres can be burneil in these 
furnaces at temperatures over 2000 C; Suitable additions to the 
zirconia are;—lor burning ht 20 lj()’C„ about 1 ^ of ;dnmina;'at 
2200“ C,, about 1 / of thoria ; :it 2100' C., about 1 to 3 % of yttria. 

Podszus'" has obtained good reijidts in the niiinufactnre of articles of 
pure zirconia by first of all fusin'g the zirconia by embedding a carbon 
olectroile in coarsely groin,il, calcined zircn.iia and heating this by tho 
arc formed from a second carlion electrode, Tho zirconia is thus 
parti.ally melted'with the formation (|f .some carbide which then acts 
a's an olectiodo; after a time the arc becomes ipiiet and fusion proceeds 
rapidly. The fused zirccnia, which has a hardness between (piartz and 
corundum, a sp. gr. of .b-HU and melting point about 3000 ’ C., is then 
grounil in a .steel ball mill (any iron taken up being removed by 
subsoipiont treatment with hyilrochloiic acid) and moulded or |)ressed 
with Or without the use of an organic bond. By reducing a portion 
of tho zir/'onia to tho colloidal form the material can be rendered plastic 
and tho process of slip-casting used. The articles are burnt at 2300'’- 
2 too "C. in a fiirnaco of tho injector typo constructed mainly of fused 
zirconia and heated with coal gas, petroleum, or acetylene and 
compressed oxygen, 

Iloscnhain'’ has purified crude zirconia by washing with dilute sul¬ 
phuric acid ; the iron oxide was reduced f'lom 3'5 to 1'5 /( with a conse¬ 
quent iiqprovement of tho refractoriness. 

Moyer™ refers to tho use yl zirconia as a surfacing material for silica, 
bauxite, or other refractories. It is stated that a'thin layer of zirconia 
with a suitable binder renders the coated article highly reskstant to slag 
corrosion. 

llim.iilc. 

A. do Keppen™ divides the French bauxites into three classes. 1. 
Bau.yitos with CO % AI 1 O 3 , under 4 Fe.jO;,, ;pid only traces of silica, 

IVtiHt. Ceram. Soc., iOI7, 16, 121 ; J , 1017. r).>l 
T6 Z.'an<;ew. Chemif, 1U17, 30, 17 ; J., 1917, 217. 

Tram. Tarada^y Sac, 1917, 12, 9f>.' 

Jirick' and Pot. Lr. J , 19S7, 66, 121, 

7'rans, Ceram. Soc., 1917, 16, 32. 
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U80<1 bv chemical works, 2. Ked bauxites with tiO Al.'O, aiij 3 
SiO_. for aluminium ibaiiufaeture. 3. White bauxites \fith to 
traces of iron ami mucli .silica, for r'rnu torii's. Aieraoe analyses of 
Var bauxite (nearly hall the world’s supiily) are - 


White li.iiiMte 

Alumina t • 5s to li I 
Iron oxide t to (S 

Silica > to 10 

Cert.iiii varietie.s contain uji to O.'i ofVil).,. 


Jied bauxite 
fiO to (!.‘i 
12 to 2.-) 

1 to 3 


' CKK tMII S. • 

♦ ^ 

III Kus-'iiin Poland and South Ku'<''i.i a ^ood tl«‘;d »>fcarlhon- 

ware made from a IhhIv hiin stofit'a'^ one of its im^redieiits, 

and It IS sii^gest(‘d l>y Ten lifeld'" that tins ela-^s of cheap ware should 
be produtfeil in this country. * l’l*e fini'-hcfl ware is ahinit 10 , lighter 
tlian Knj.tlish earthenware. Pinns .in<l PlumentliaPMiaK'experimenttfl 
with American raw materi.ds for the piotluclii^i of chin.i. Th(‘formula 
u.se<l was katilin ’J?, hall clar l’». Hint telspar l9'o, whiting 1.5, 
niattnesiiun carhoiiate 1. Ixaolin lioin \anons sources was used, but 
the «>ther ui;.;redienU were from tlie ^allle s<»ure(‘ in all th*‘ trials Tlieir 
results indicate llie pos^ibililv of )»io<lu< iti^Miom Amerjean yiafbrials, 
chinas which in appearaiui* an* eiju.d !<► those nia<le from Kn^lish^ 
inateiials. 'I’he .^mernan ka-'lin'' re<juit.<l rather more to make a east¬ 
ing' slip t^ian liio En^lisli. 'I'he eoloiir of the' trial.s buriu'd at cfme 10 
was bettor than those burtnsl at <'one 9 

P. Moore ami J. W. Mellor"- liave re\*iew ed the work of Se^er, Sosman 
ami Merrom, Hr«)U^miant, Jai kstni and Ht>pw^od, Orion, and others on 
the diseolorati*ms occurring li^ the m.inufacture of jiottery and hrii'ks. 
They conclude that the reddening of hiiiraml white clays is du*! to the 
formation on heating of free ferrn: oxide, al/innna, and siliea which at a 
later stage react with the Iluxes pii senl forming under nslueing < uidi- 
tions hliush^ray or pale green colours and uiwler o\i<lisiiig eonditionffa 
pale yellow colour. , 

It IS suggested thaUblue or brow n di>< oloraU^msjn bone ( hina are duo 
to the formation of ferrous pliosjihatu and tliat a brown discoloration 
may be due to the formation of feme < hloride which is later oxidised 
to red ferric o.xide. Kea^^e'* attributes the yellow' colour of hriclts to 
ferric o.xide in a very finely divided static ami uncombined with lime 


Trans. Ceram. Sor., lUHl 17. 16, 1 ; J , 1017,*o40. 
Trant. Amer* Ceram. Soc , lOKi, 18. (SIO. 

« Trans. Ceram. Soc , 1016 17, 16 :>S j J., 1017, SJW) 
« J. Vhjfs. Chem., 1910. 20, 7;U; J., 1917, ian. 
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or silica, l^’erric oxide in a coarser condition gives a red colour to 
bricks. Alnininu is considered to be of special importance in bricks which 
have a yellow colour when the ratio of free alumina to iron oxide is 
high and it is 8Uggoste<l that lime acts indirectly by setting free 
alumina. Anhydroiw yellow ferric o.vhle has not been isolated, but 
it IS stabilised by (»ther sub.stance.s. Thus the buT coloration 
produced when aluminium hydroxide containing a .<mall (piantity of 
ferrous liy<li‘oxi<le is igniti’<l is undoubtedly <lue to ferric oxide, as is also 
the yellow ci)hnir of sligirdy imjiure quicklime. Clay associated 
with organic matter and thurahue likely to contain uxnle of iron 
in a lino ot divis/.m m.ay l>tirn to a l>ufV colour vitli- 

out the lime or alum’ina content being high. As agglomeration 
increases w itli teinpiTaiuvo yellow bruk.Sr» might be expected to turn 
red if iieated leiiily. but on the contrary red bricks become paler 
or even Imd’ uic li re heated, and it is^eowudered that thi:i is due to the 
*“ peptising ” . 1 ‘ tion ol alumina increasing to such an extent the 

temperature a.', to reiide,'' it the jiredomiiiating factor. 

Klein^‘ ciUisIdeix.sl that needles of sillij,nanUc are formed in ))ott(ry 
bodies only to a slight extent between I2j0 and 127o'C. an<l not at 
all at low er temperatures, being formed m abundance only abo\ e b'iOO (h 
Ho conseipumtly churned tlwt it w.is jiossihlc to estimate the huniing 
temperature of [loreelain bodies from the deveh)pmcnt of sillimanito 
crystals in tliem, and that the duration of burning is le.ss important 
than the teiufHi’ature. This\iew is criticised ])y J. W. Mellor'''' w'ho 
points out tliat Heath aiiu Mollor in showed that Mllinianito 

crystals can <le\clop abundantly in bodies which ha\o never reached 
1200 C. and that tlu'V develop more freely in particular mixtures. 
Mullor considers that sillimanito di’\ elapments can ho obtainesl by 
long firing at a lower temperature similar to those ohtaitu'd at aliigher 
temperature. 

Bleiningcr^’ reviews the composition ami behaviour of porcelains. 
IJo divides them into t!u^ following types : 1. American; 2. llar<l fire 
(Austria, Denmark, hrance, (.jormany, Jajian, and Sweden); 3. Soft 
(early French, Japanese, and Seger porcelain), t. Bone China; D. Parian; 
6. Kefractory and s[»eci.d. 

American typ<' (lorcclain is distinguished from Phiropeaii hard fire 
porooiain liy the lowt'r glazing temperature of the second firing after 
the buily has hcen matured by the first firing. Kefractory and special 
porcelains include the well-known.Manpiardt bo(ly, in wiiieli by the 

1/ S. fiio-i'tiii S iiniinnh, Tech. Paper H); ♦/ , 1910, 

86 Tran*. Vernm Sov . 1910-17, 16. 71 ; J., 1917, 550 « J, l‘K)9, 174. 

Met. ami Chem A’ly., 1917, 16, 589 j Tran*. (Jeram. Soc., 191C-17, 12, 78. 



GLASS, REVaACTCmT KATKRJALS, CERAMIC'S, AKO BVILDINQ MATERULS. 231 


addition of alumina to kaolin the composition of sillimanito isobtainc<l. 
The minimum amoiHit of felspar to ^ive sutru-ient vitrification is used. 
Dia^Tams shnwiiiit the rclafions hctwecn the porosity, contraction, and 
temperature are \aluabIo in mdicatin^*tlu* proper \ ilriticalion tempera¬ 
ture and th(* ]>«)ml*of o\erfiring re-'uluny in the formation of a vehicular 
spouijy structure. Addition of «{nart/. redu<e.s ttie <ir\ini; shrinkage 
and jirevenl^ w.u'funL:, and in linmt H f^•rm^ the skeleton of the body, 
increasiriii its rii^idiiy and [ire\entiiu^ deforniation. d'lie solution of 
quartz in felsj^ar .ippaienlly ctuiuneji' es a] alM>nt I’t-h' . u is marked 
at 1375 (', and al >'0 e 1 l'J5 C. jir-e ti( ally no quartz i^r.un.s remain 
umlissolved. No nidi' atom of the traiisfw^-m.ition of quartz lotridynato 
or cristultahte has ln'i-ii ol)sei‘\ e<l, wliifji Khui# m.iy bo duo to 

solution lakiiii' jil.oe nnu’e r.apidU than Iranstormatiou to other 
erv'-tal’uif forms Qu.u t/. pri \i«*iisl\ (al'incd appe.irs to ^uve belter 
results than llie raw ;Ltroii?|^l m.iteii.il The meWi.piiral stteli^th, 
thermal *elei ti n ,il, .md < lu-mn .il*]'rop,ei ties ol I'.oro'l.un are disdissiH^. 
It is <il»-i-r\ ed that the reMst.ince of i hemn al yorrel.nii to Midden heat¬ 
ing an-1 to»*liiii: H u.su.ill} deteimim-d }.y he.Uni^ tiie .sjN'dmen to red¬ 
ness and either (oolin^^ it rapidl\ in a cuireiit of «'old air or <pn‘nc|iing 
it in ^^ater, .ind it is su^'p'stod th.ii the mor«‘ .systematic pr<Mednro 
wonhl hr to hc.it ’-preim'-ns to a d<‘linite tcmpfiature and to quench 
them sudden I \ in " a ter, notni;; (lie number ot su< li treat fiH’iits^thc}’ cun 
udthst.ind . 'jot' (' H Mio^e-inl .is a Miit.dile teinpcr.uurc, or iVsi-ries of • 
tests lomniin-.It Idu ami rising l>v teps of li) 

Klein''* ha^ investigated the mu lopetmjtrapliie ih.u'ai levs of tin; clay. 
t< Ispar quart/, felspa.r i lay, and felspar quart/.-' l,iy l<j>die.s liurped at 
known temperatures, ami also of eommei< lal btalies of \ariou.s grades 
from u hite w are to hard tired^lon elaiii. AmoTig (he < <»nclusions reached 
is that ill quart/-! lay'felspar bodies, at i31o C, the felspar is present 
as a glasH and llie < lay is almo-'t coinjilctely dissoeiated \s iih ll?o forma¬ 
tion of clnctly aiiiorfihons siliimamte (but htllecry.stallize<l.silhmanitc), 
the (piartz remaimiig undis^olved. .\* 13xd'U00°(\ little quartz 
remains dftsolved .and the .silliinanil»! i.s in the crystalline form. 
Montgomery and liaheock'''* desinlie (hdormation andrapid heating ami 
cooling tests. In Ujfti tests the Kuroj>ean jMifcelirins were found to bo 
superior to American. It i.s suggestetl that a chemical porcelain sliould 
not deform bulow- cone 25 and should 1)0 tired to cone IG, at wliich 
temperature the glaze sluAihl mature. An exfieriniental boily matic from 
80 clay, 10 Hint, and 10 felspar was fouml to be as .sati.sfactory 
under tc'^t a.s Koyal Herliii. • 

• 

Tram, Amer. Ceram. Sor.^ lOtU, 18, 377; J , 1916, 

W Tram. Amer. Ceram. .Voc,, 1916, 18, 88 ; ,/ , 1917, 710 
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Hertwig’* maintains tliat good porcelain for vessels can bo produced 
at cone K or even at cone 7. Tn three cases poreehiin with 30 % felspar 
addition developed numerous blisters on (he gla7,e; this defect was 
traced to the use of a coal which slagged, and it was avoided by the 
addition of a little chalk to the lx)dy and the introduction of a larger 
([uantity of jiitchers'into the glaze. Howat'-" gives the analysis of a 
Mari{uardt |iyrometer protection tube as Si()-.>, 35-l!f; AI Xls, 63'20 ; 
and K-h), I'O.a A body of this composition has been jirepared in 
the Bureau of Standanls lab(|ratnry and tubes made from it arc giving 
satisfactory results. Above 1350" C. the glaze is apt to stick, but 
impr.>ved glaz‘3 were under ,t03t. At IbbO' C. the resistance to de¬ 
formation is ei|\ial to that of {he Marcpi.irdt tubes and the general 
resistance to temperature changes is eipial to that of the imjiorted tubes. 
Watkin''- [ilaces the pro|K'rtie.s ro(piireil in chemical porcelain m the 
following ordiT of importance ; —(1) Kesyt.ance to sudden changes of 
temperature; (3) resistance of the glaze to the action of'chemical 
reagents; (.3) the fusing point of the gl.azo shouhl be well above the 
maximum temperature at which the articles .are generally used. An 
account of the manufacturing processes is given and reference is made 
to the (ierman and Knglish methods of testing the finished ware. The 
opinion was e.vpressed that there is now no .serious n 'ed to go abroad 
for any chemical porcelain apparatus and the indications are that 
porcelain of home production, superior to the German makes, will soon 
bo available, Howat" has studied the softening jioints of steatite— 
potash felspar, fixtures of .steatite and .Maine or microcline felspar 
were ipade into fjmall cones and rapidly heated in an electric, furnace to 
800" C. ami then at the rate of 2-5' C. jier minute until they ilcformed. 
It was found that with eiiher felspar the i^utectic contained 17 
of steatite. 

Wuinier'-’* describe,s a method used to combine casting, the bringing 
up of the nil ler-glaze, and the glazing in one operation, so that the 
object from the mould, as soon as it is air dry, can at once be set for 
gfost firing. The mould is first filled with glaze, emptied again 
immediately, filled in with suitable thinly mixed under-glaze colour, 
again emjitied, and iinaliy the mould is filled rVith the casting slip. 
After the desired thickness is obtained, if the object is also to be glazed 
inside, the mould is emptied once more and immediately filled with 

^ Spret'/isdiilf 11)17, 60, 1.52, 

rcdH* Amer Cffam. i’oe., 191^, 18, 268 ; J , 1917, 7H. 

« Z. 1917, 719 
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M Spree'saal, 1917,60,119; Trant. Ceram 5 r , 1916-17, 12, 99. 
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glaze again. By this motho<l, also, comjH>un(l porcelain hodio.s havo been 
made which endure ^jeveral heatings aifll s|>rinklings with cold Valer, 
and in their resistance to ;rf)rupt temperature changes appear superior 
to the best (lerman porcelaiit, altlhuigb the compound layers consist of 
low-suftening masses. • 

Kirkpatrick''' has investigated the system#, felspar-calcito and 
fel^par-magnositt^ He conclu Ics that the sy-'tem orthoclase-caleito has 
one well-dcline 1 d 'forrnation juimt maximum with -< 5 j ealcite and 
two well-d(!lined dcformalion-u )mt eutectics with 3 ' and 50 .'calcite. 

1 • . o .0 

The system (irthni'line-m.iyMesito sIidws iiiie eiiteetic point ;it 3% 
miignesite. The system :ill)ite-i';ik'ite"lmj n loiiy eiiteetie riineo from 
10 to 55 j <'nl(ite, .'iiiil the system" alhite-ijinenesito tilso Ims along 
outeilie Miigo at from 5 to iM m.ii'nesite. Thch)«'e,st fusion point with 
ealeite miKtiires oeeiirs at eo*ie 1)1 with 25 C oaleite and 75 ' alhitc, 
and «ith maynesite mixtures at eone 1 witli 15 ' m^ie^iesite ami K5 
alhite ♦The results tend to in Iftato that felspars are decomposed 1)^' 
call iti' hut not hy magnesite. It is suggested that the host typos of 
Ifrmtol glazes he in eutectic areas of the orthoclasiicalcito system. 
Watt ' "Mias studied Hristol glazes compounded on the “norm" hasis. 
T«o series, c.ich containing 45 mixtures, were iircjiared of the ftdsp.ar- 
willeniite Moll.i'tonito series and the felspar-willeinite-anorthito series. 
The gl.izes of Senes I do not opacify if* 0 5 or liighei" eipiivalent of 
felspar is present or iinle.ss the »il!eniite exceeds 0 25 efpiivalent.. 
At coin; 4 the nuxtures approaching the ternary eutectic have a hnlliant 
gloss and towards the willeinite end of tljg triaxial ijiagrani a satindiko 
texture is developed ; the other mixtures are matt pr pinholjd. In 
glaze.s of Senes II mixtures containing leas thanU-25 CaO or more than 
0 25 ZnO tend to he o)iaijue. Crazing oftly occurs with mixtures 
containing ahovc 0 5 felspar or less than 0 2.'tt'aO. All the glazes in 
this .scries are matt. The general evidence olitained indicHtes that 

(1) the temperature of maturity of a glaac is considerahly lower if the 
lime is present as wollastonite norm th.-w if pre.seiit as anorthite norm ; 

(2) the prwicnce of anorthite norm tends to jirodiice slip.s while fho 
presence of wollastonite norm tends to produce ghesses. The presence 
of willeinite norm materially lowers the tem|ftratflre of maturity of the 
gl.azc from that obtained hy either felspar-wolla.stonite or felspar- 
anorthite mixtures ; (3) a low felspar content is necessary to avoid 
crazing .ind more than (*25 eipiivaleiit willeinite norm must he present 
to make the glaze.s glossy. The same author"^ has studied Bristol 

Tran* .4mfir *(.'eram Sor , lUIO, 18, 57<> , J , 1917, 711. 

« Trans .imer. Ceram. S , I9I«. 18, i2i . J , 1917. 710. 

Trans. Atner. Ceram Soc., 1910, 18, fWI ; J., 1917, 710. 
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glazes compoun'leil on the eutectic basis. The most fusible mixture of 
mo<lern Hristol ^aze ty[)o was fouml to ])e obtaine<l^)y mixing Camulian 
felspar 51) G2, w’hiting 8 03, zinc oxide 0 50, Florida kaolin 13'81, and 
flint 12 Ot /, corresponding to (<>4 KXaO, 0'3 CaO, 0'3ZnO)0 60 Al-Oa, 
S'oo SiOj. It <leforihcd at cone 03. (Hazes were ina‘le nf this and 
ulHed mixtures and burned at cone 03-01 and ci»ne t a!id it \\,is found 
that there is a rapid increase of glossiness with a slight in- reasc of 
felspar, greater while opacity with more ZnO, and a greater cr<‘am 
0 [)acity with more CaO Hd)-''^ hae exaniine<l the results of Ihirily’s 
ex[)eriments on the etlVft of clay on the fusibility of l>nstol gla/t;s. 
As these oxpt'riments left soinr; doubt as to the amount of l;(y required 
for diHerent priqM)rtions rd CaO and ZnO to form a fu^ibK* glaze, a 
series of glazes to cover additions of clay bj'twiaai tlmst? U'-ed in lhir<ly’s 
two Mi'rii's was pl.inned With an Ald)^ SiOj ratio of 1 . <> ami 
CaO ZnO of 3' I *jiy addition of clay up/o 0 3 eqiinah-nt was found 
U' nmder the glaze moi-c fusibl.', and l‘urd\'’s re.sulU were coiifirined, Imt 
with CaO ! Zn(d - 1 ' I, clay was fonml to increase tlu^ fusibdity up to 
0‘()2 equivalcnt^uid further additions to deciasase it (,da/e> < ontaiuing 
0'30 (‘quivaleiit of clay were found ti> be more refrartory than those 
containing le-^s clay or none, although aecording to FurdCs re'^uUs 
this eeuivaletit <)f clay is present in tin* most fusible glazi; of Us type. 
Within the limits stndit'd, the mo>t fusible glazes wtua; those 
'with a CaO! ZnO ratio of 3! 1 and an increase of either ba^i'redmed the 
fusibility. It is suggest(‘d that if Fnialy had added Vilna inslisul of 
clay to his isarluv senes (»/ glazes the fusii)ility \\<m[d li-lvc been 
incn'astd and that the (using piipit of these glazes would have been 
higher if clay alom^ instead ot a mixture of clay and Hint liadb<‘cn used. 
Parmalec ami Williams,’''" mvestigaling, fi'itle<l le.ldi^■^s glazes for 
sanitary ware, found that -.’or hiirning at cone 7 the best rang»! of U() in 
the glazoNi as w ithiu the fidlow ing hunts:—Ud-U'6 Kd), 0 u 3 Zn(-), 
and ()■ t-O G CaO, the other oxides heiiig 0 n-O’G Al AC, 5 Si()0 .5 iC 03 . 
Tl^e glazes higher in lime weroMull and those with more than 0 3 ZnO 
wore liable to blister. The use of soda in place of part t>f tlie potash 
increased the range within which good glazes could be tibtained. 
Glazes witliin the limits mentioned do not craze but become opalescent 
with an excess of alkali or boric acid. The most satisfactory glaze 
obtained was composed of:-—/'Vii': nitre 1212, whiting 100, boric aci<l 
18G0,‘aiuI flint 2520; Mtll hulrh ; frit 1150, whiting 3GG, feUpar 1G71, 
Florida clay olG, and Hint 2t0. Keeler’"’ has shown th.it for ordinary 


Z’/vjrt'. (V (iffi S<..c , lint', 18 , .')OS , J , U>1'7, 71'* 
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terra-oottA gLi/o--the limits aiv safe: KXulh Oi- 

0‘0(‘.i(), 0 OO-J-di Mi^O, 0 0-' 0-;! UaO, (^0 0 I'l.tT, O'J- 

0'5 AljO,. 1 .'>-1 SiO_,. aiifl 00L’--O'ir> SnOj. alumma ami low 

silka tcml.-d to jtn'iiu.,* immature j^lafes with a lentl<‘iii\ to Hom- ami 
to rt.i/e \\ lieu Ium-O Lou .Oumma aiui li»u Mlica imimed era/.iu^', 
pinhole-J, and immatunty, ami the staiiim oxuTe ua^ not di"'oi\ed. 
lliiih 'ilna and ahnnuia }-i'>du< ed hi-adin::. iiiimaturilv. .iiid \va\ inesti 
but eia/ain^ ua^ m>l u!»er\<'d. liow ahunnia and lui^h '•iln a i^ave fairly 
briiiht yda/f' .shouim; naMn-'- and h'-'-.gmnL: rou^ln r uitli an iiiereaso 
in alumin.i. Lnr itoud ni.ill i^la/.e-^ it ua-> Imind df>irahlc to use ali.ird 
fel-[>ar and a mixture i.ont.uiiine: .it !e.V't#0 a.’) K;(), le-.-, than 0 .'h') /n(), 
and low C'.it). Lor vli'ar ula/"-. t) .i 1(^1), (1 ;t*(’aO, tt d/ai(), 0 05 HaO^ 
and tM}-) M^() ^ax e ^nod r4*'.iiil' at < ono 1 

I’al ill'"- ,iu>l ii iiii'l'"' hii\(■ tlk' iiiu^t .sinl.ililk fnrinulfu 

fur (Mrdk'iiu.ik' id.i-i''' .'iiliyiU liiiir .I'id .in »\ain|)li' tile l.ittor 

».irkrr*ivr, 0 J K,l), II I N.T.O, 0 I /iiM, 0 1 .\l^(), U .'i II,lO, 

ALO,. 1 SiOi. thf tut for uhnh is madi* fiMin fel''j»ar 55tt, anhydrous 
poarl a h LI'', (al iii.d ^<►da U'h lOil, /iiii’ oxide M, inaynef«ite <S 1, 
b.inum I'arh mat •, 57'', <|iiarl/ l.^O Li>r tlie mill 155 paits of /uU- 
litz kauiiii 1 , a-M, .1 i,) iju.so nt the trit 

Mollm' ' tMiuid tli.u when aeeitain alkali liine l)orii' fnl uas Jieated 
111 tie' 11 «nal maim. I it de\ ekijM il blmter^ These xn re bmiePto ]>o duo 
too II ui uat'i ulinh enleretl into eomhmation on |,'rmdin^ tluf 
frit in a urt si.ifr When dr\ on,uiid thi>. frit ^^axe no irmihle. 11. 
Moore litid [ae\imi-l\ lioliu'd the jiliilioiBeiia with filler frits COlltaill- 
I'lo alkali 


* Lnamiiis 

Kn kpatre k, Arnold, ami (J.'io, r'"'* have endeavoured to ^pply an 
enamel i satiny to a ititi* [iLi'.in eulmim of^i lav extruded tliroii|^h a die, 
tho (.oliimn b'iny atteru ardi (lit into laieLs It ua-> found tliat the 

.adihuon t‘A lie' eiiaim'i of I oi star* h or 0 5-tj 5 of omii ir.'ij^aeaitth 
gave the desired lAuig' of lit to binlies tT \aryino eompesiiion and 
3hrinka_:o I'rommiBg results uere aLti <.I,telnet] hy the addition of 
sodium sili,.ii,i oxalic a* id to the InaiiieL Damelsen""' has 

>rk r./f,ru Vr^J , V\\7,25. \o7 , Sjnp.h^^r//, |ui7, 17,-’.y -il, ryj, 
ss . /'runs <rr<ii>i .s./.’. IUin-17. 12. In'! 

Si.rc I'll 7, .'>11. 7J. lot, Crram S>j<', 12, I'll'), loo 

I-'* Txtnn s<,r , loin-l7, 16,1-7, 1017,510 * 

.i,npr i'<r.,n> Kin , lOlO. 18, 1 aO , ./ , 1017, 717 

Tnmt. Amp CV,e;;e .Sec., lOlO, 18, :U 1, J , 1017, 717. Sec Jil«o Kitg I'nt. 

107302, lOlU , J , IU17, 003. 
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invos^gatod tho effects of variat|ion in the composition of ground coats 
for sheet-iron enamels. In an enamel corresponding to 0'‘25 KjO, 0'5 
NajO, O-llS CaO, 015 Al-A. 2 0 SiO., 0-5 BA. 0 25 F, part of the 
first throe oxi<le8 was replaced bj' O Ol-O Ot CoO, or by 0 01-0 05 NiO, 
or by 0'02-0'114 MnO.^, or by C(piiv.alent mixtures of these oxides. 
Tho series gave good results ,as regarils toughness but did not make a 
good smooth ground coat when flint was added to tho enamel batch. 
Tho best ground coats were obtained vvithji mixture containing 0'4 CoO 
and 0'76 NiO which was heated on the stool until tho enamel turned 
black. White grounds are consiilered to bo not certain enough for 
commercial practice and tho iwo of cobalt and nickel is advocated for 
tho production of good co.ds. Kyer"'' produces antimonates of alkaline 
earths, aluminium, magnesium, zinc, tin, zirconium, beryllium, etc., for 
use a.s clouding agents for enamels by heating a mixture of antimony 
oxide ami a metal Oxide with ammonium nitr.atc until all the latter is 
driven off. Borate of lime minerals .such as borocalcito or colcmanite 
may bo used for tho [iroduction of enamels for iron"” if they have been 
previously molted with a relatively large ipiantity of glass. The glass 
employeil preferably contaius a high percentage of alkali and may also 
contain boron, lead, or fluorine compounds. 

As . 1 J 1 opacilier for enanieU the use of zirconium borate supersaturated 
with zirconia (c.;/., ZrO.j, 211^03 + iZrOi) is suggested.’™ The materi.als 
are fused with cryolite or other alk.ali fluoride. It is claimed that 
this material has a much greater covering power than 'ordinary zircon¬ 
ium borate and does not c.ausb the enamels to. become spotty and dull. 
Mayer ‘.uul Havas"" prepiaro an, opa.pio white enamel by adding a 
mixture of titanic oxide and zirconium oxide to the enamelling 
material. » 


Kii.NS. 

L. B. Barringer"' describes an efficient continuous kiln for the 
burning of porcelain. It consi.sts of a straight tunnel, 197 feet long 
with a firing zone fl300’-1400“ C.) rather nearer I’he discharge end. 
The combustion takes place in a chamber separated from the main 
tunnel by a narrow wall, and the air is preheated by beiiig drawn from 
the discharge end through tho goods which have passed on cars through 
tho firing zone. Tho hot gases pass from the combustion chamber into 

Ens. r»t. 11083, 1915 ; d , 191C, 839. 

Eng. I'.it 101803, J., 1917, 388. 

Eng. Pat. 101221 ; J., 1917, 291. 

"« r.a. Put. 122fl2.-.:l, 1917 ; J., 1917, 504 

Met and Chem Eny., 1917, 16. 433; J., 1917, 550. 
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• 

the main tunnel through tuyirea and a prtion of the |irohcated air is 
deflected into the cimmber to coiuiiletc'eoiuhuation. 'Uio produfta of 
comhu.stion then pa,as tow^irds tlio entrance and heat the inmiuiug 
goods. Thetoinperaturoof the ga.ae.s hwi ing the tunnel is .ahont ilOO t. 
Ko details arc given as to the fuel consnniptnm in relation to the 
weight of goods lireil. ^ * 

In the improved Drc.s.sler kiln the weight of coal used is only ti , of 
that of the clay goods liurned at 1000 C. and 8 , when Inirneil at 
1200” C. 

S. T. Wilson"-has dealt with the tiring of pottery ovens mainly 
from the iifiint of view of fuel consiiinptiyn, indiiating the .sources of 
waste. It is considered hy this aiitluf^ that i^iile contnmoiis regenera¬ 
tive ovens may he economically used for hiirning lirehricks and for high 
temperature ware which is not damaged hy the action of comhiistihlo 
gases impinging on them, tl^i-y cannot possihly he iiii'i^ siiccessfiilly for 
china or*earthenware. 


Bi'ii.mn’c. Matehiais. 


Hi irh. 

Biinhartz,"^ from a grouping of all thdlyiies’of hriclws testA'ilht tho 
Matcrialpriifnng.saint hetweeii 1907-1'.) 13, proposes the .following, 
specilication fur,clinker hricks, hard-hiirnt huildiiig ware, and hest 
hiiildiiigjsricks;— 



(.’linker brick 

• 

Harihhurnt 

\Tare 

llest biiiMing 
brick'* 




• 

Volume weight in grins 

1 'Ho 

. 

I'OO 

porcc (»j 




Spetillo graMtT {») 

2-6-;i-7 

• 2-0 2-7 

2'0-2'7ri . 

m 

ImjHinneuhilUy 1 — ^ 

n'29 

o-aa o-ao ^ 

0'a9-0-42 

Cnishing ref-is4aiu-e *n 
kilos per !?q cm. 

■.m 

• • 

• 2ri0 

IM) 


Tho loss in strength when saturated with water should not exo’ced 
lu/, and after freezing should not. e.vceed 2.')/. The hricks shoiihl 


Tran^. Ceram. Svr., 1910-17, 12, i ^ 

Milt, k Maienalprufj., 1910, 34, 79; J , 1917, *>97. 
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be free from lime in l\im|> form anil finely divideil lime should bo 
present in sin;dl'<|uantitie.s ordy. 

Dr. Hoelime, of ISerlin,"^ has made a scHos of tests, using cubes of 
brickwork 10 in. by 10 in. by ',)'6 in., and found that the composition 
of the mortar has a ifiarked iiiHuenco on the strength which a wall will 
develop. One seriesdf bricks used had a ernsliiiig strength of 20.1 tons 
|)er ai[. in. With mortar coinpo.sed of 1 part of lime to 2 of sand, the 
cube criisbed under only 116 tons |icr .sq. in., or 4 t / of the crushing 
load of the individual bricks., With mortar composed of 1 of lime to 

I of cement to 6 of sand, the strength was 48 with 1 of cement to 
6 of sand it was .'i.b /, and wtth 1 of cement to of sand it was 63^. 
In teats carried out at 'Dronto, pieces 9 in. square in section by 24 in. 
high had from 12% to 29 / of the strength of the single bricks when 
laid in lime mortar, and 26% to 61 % when laid in cement mortar. With 
piers tested at Witertown 24 in. to 120 i(i. high the ratio w.as from 

II % to 26 / for lime mortar. The Institute of llritish Architects 
tested piers 18 in. by 72 in. high and found strengths of 13 % to 22 % 
for lime and 17o/ to 47 % for cement mortar. The tests indicate that 
the strength of brickwork is greater in small volumes than in larger, 
and that mortar containing cement gives better results than mortar 
eoiitaiiiing lime. 

Diainoiir'’'' has examined s.aiid-lime bricks with a view' to deter- 
.mining wnether they will endure the prolonged elfect of heat .such as 
they would bo exposed to in the foundations or outer .vails of furnaces 
and wbetlior they aro siiflleicptly resi.stant to the action of hot fumes to 
warrant, their eiiqiloyment in the flues, chimneys, anil walls of furnaces 
The tests were made on bricks containing 78 I % silica, I Id lime, 
and 6 8 '/' water and carbonic acid, and it is ooncbided fiom the results 
that these bricks .are quite unsuitable for such purposes. Johns"* 
has, however, successfully used Midhurst aauddime bricks as an open- 
hearth steel furnace lining. These hrieks were made from carefully 
solecto l and well graded silica .and, sullicient lime being added to form 
a bond of hydroiu lime silicate (probably GaSiOj,II,iO) wdien subjected 
to high steam pressure for some hours in an autoclave. 

Kmloy"' gives a detailed account of the maiu'itacture of .sand-lime 
bricks and discusses tests for crushing strength, transverse strength, and 
absorption of water, and .also freezing tests and fire tests. 


EnynuH'nnjt Notes, Dmltt Tehpraph, ^^ept. 2 t, i;U7. 
Heuue de Mtlalluriiie, lOI-l, 11, 203. 
lie J. Soe. Glass Tech., U)17, 1, 139. 

11^ Bureau of Standards., Tech. Paper No. 85, 1917. 
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Cciiit'.nt.i (iiul Vvnn'tU. 

• 

Cainp)»ell’^”' has fairie<l a step further his on the 

onn8tanr\ of voliinn' of l^irtland (‘ement. From an examination of 
some of the lO't h.irs for j)erioil-j oxtontlni-; in s«nne oa.ses to 14 years 
the pp'vions eoin'lnsions as to the injurious eltert jtf free ma^nosift arc 
confirme‘1 'rhe^etl'cct^ on volume change of lineness of division of the 
oenii-nt was ime-'ti'iated an<l the eonelii'^ion drawn that with a finely 
<livide<l eement exfiansion u tno.di le^^s than with a coarser cement of 
similar ha^ieiiy. The sanu' author, disci':-''my'’' the conclusion of Le 
(diatelifi* that the two essential eoiejtituents uf INiitland cement are 
tricalcnnn‘silicate and tricalcium alumifiate, finds that fre«' Imio ia 
al\\a\' pic't-nt in cements [trepared accotduu^ to Ia‘ Chateliers 
formuhe, as is also the case v'lth cements ma^le in acr ordaneo with the 
fnriiini <'f Xewlu'i ry, w In* cniielnded that the essi'nf lal consiitnents are 
dieahiniii aliiminate and incRlcmm silicate KxperirfieRfs are desrril»ed 
wlncli sup|i"it the vu‘w that triiahium alinninate is to Ixi reyarded tm 
(‘ither .i salinated soIkI solution of CaO^m ht'aOj.'iAl/),!. or as 
5('a< h dA l.f K M itli four mnlei^ules of (’.lO of crystalli/aflon, rather than 
as a definnc pha'C stable at all tcmpmatiircs up to ir).'!')" (\ 

Nil/.'.'In '-' has compared the l>eha\iour of Ihiifland eement ami 
blast furiia. e "bu: cement-' m water cciitaiiiiiiy 1 , U) 1 b of snl^hnric 
acid, and < on* hides that alllmnyh the acid solutions nse<l ucie stronyor 
than ih'.'c liKrlv to eonie in contict with comia'te under ordinary* 
eonditioii'. the tAtsshow tb.it the blast furnace slay ceinofits have the 
yrcHt'T iT'i'tam e to acKls^ • * 

.Mtr.ani'''-' lias found that tlie rate., of application* of load as an 
impel t,uit nilluenco on tlie compros-ivi^ streiiyth of eoncri*te. A 
machine sjioed yi\iny a sho^teniny of the test piece of t)f»l to 0 02 
inch ])er Tumufe per fo<»t of lenyth is rccornmCndod 'as a standard rate 
for cotiipic'-iori tests. Eilwards*-* has nivestiyafed the influence of the 
yradiny of sand-'and eonsi>,temy of mix on tlie strenyth of j>lain and 
rcinforcc<l <oiiorrte The results ihj n- * indnato any definite relation 
between the < ompni’ssive strenyths id 1 3 iimrlar cubes and of the 
eoncrotes prodieed from the same ^ands ^ 

Ixitts'-’ di'iw>ses the economieal propori-ions for i^ortland cement 
mortals and concietes. Jhlliiiys'‘^‘ an accouiilof a specially made 

1’^ J /».l /we/. Chnn , 100^.8, IKH ; J , 1017, .'n 
J /«./ /■;«// ( /x^in , Iyl7,0, 0i:i ; J , l'.»i7, ijao 
Armierter lle/un, lOIH, 9, 107 , J , IU17, JUf. 

.htifr for Tciiin^ Mtiit ri ils, lOP. 

1“ Und , 1017* 

/A»^/, 1017. 1017. 
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high-silica Portland cement used in tho construction of a l.irgc concrete 
dam in Spuiri/ Tho high-silica cement resists disintegration from 
exposure to tlio action of gypsum, alkali, and sea water, where high- 
alumina cements sud'er serious d.imagc. 

The use of concrete has proved unsatisfactory in some of the arid 
regions of the United States in which tho soil contains free alkalis.'^^ 
It is HUggosted that in such regions only a dense concrete made with 
not less than 1 part of fk)rtland cennmt to .3 of aggregate with a 
minimum (pianlity of w’ater should he used. The »lisinlegration of 
porous coucret(! is dm; to the expansion of cry'^talline sdts absorbed 
from the soil, and this absorption is not j)reventcd by tar'coating or 
cement grouting. 

Harrison'-'’ tra''e<l the cracking of numerous strmturos of reinforced 
conenUe in tho Philippine.s to the presiuice of "odium chloiidc m the 
concrete mixtir-e'or in the wat^r f‘>r w'-ttuig down the freshly set 
material. Tin? failures appeared to l>e <lm‘ to the bur.sting action of 
iron oxide formed in coniinuously increasing <|uantily around the 
emb(‘(lde»l metal by the alternate formation and ilecompo^ition of 
ferric chloride. 

Jackson'-^ has studieif the elfeet tif grading the aggregate on tho 
hanlnoss ami toughness of Portland cement concrete road-making 
materials. 'Ibe results of his experiments imlnatc that in roa<i 
’■(‘oiislructiou greater resistance toxvear would bo obtained liy increasing 
tlie coarse sand over tho usual practice. * 

llart*'^ describet^ a useful method for the ajiproximatc (h'tot’mination 
of the pro[)ortioMs of sami and ctuiicnt in hanlt'iied com-retc. 

Ueove ami lauvis'-*' consider that tin? dilVereino in l>eha\ lour of 
various tyjies of rock used in liitumiuous concrete mad construction is 
due to dilVereiiees in tho? surface churactiu’ of the rock j)arlicles, tho 
glassy surfaces of some particles failing to hold the bitumen so well as 
the roughcT surfaces of others. It is considered possible by laboratory 
hanliu'ss and toughness tests fif the aggregate to predict their relative 
behaviour in service. 


♦ Tiinbii. 

Kose and Lisse,'"'^ in an investigation on the decay of Dougl.ts lirs, 
obtained results indicating that the lignin is mure rcsi'.taut to decay 

1'“’^ I’Ihire tii o/ Sliinihmh, Tech, U.*) 

i-G /■;«-/ (om/ .i/oi j . 102, U)io . j, lui:, so 

./’ .4>/ru- /0( . 1917, 10, 20;i ; J., I'll?, 

('hot. Zn/ , uno, 40. 103li; J , 1917, S-J. 

J, lies . 1917, 10, 319. 

J. Ud Eri'j Che-n,m7, 9. J , 1917, 167. 
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than the cellulose, hut (loe-s not apjicar to decay uniformly, the iHution 
first atlackeii l)eing. that which yield? acetic acid asn 1 fnrfuVil on 
bydrolv'i'’. .uni the more ^#si.'^t;ult that whieh yioMs niotliylfurfural on 
treatment with strong hy«lroelilorio aeiil, aihl nu“ih\ I nnli'le wiieii troateil 
with strong; hydrimlio acid. •* 

'I'lie C.irho-Teredo ^)^ooe^s has Ihhmi fomid ell^etne m An^tiMlia'^' 
in [>rc''<M\ing \v%otl ag.iitist Splni'im/iti .uni <>tlu*r horors 

prevalent m Au'Jtr.tlian harlxjur \si»rk> .uni on l.unl ig.unsi tlie alt.aek 
of white .kUts 


K’ljtHi'i'ritt'}, 1017, 103, 171, V, I'M*!. 1 , 1017, 
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METALUTROY OF IRON AND STEEL. 

By ('. 0. B.\nnihtkr, F.I.C., .\.ssoc. R .S.M. 

Consulting Metnllurgi^l, iffssrs. Eiiward Riky d' Ifarbordf 
IH, I'n'orm Btreil, 5.ir. 1. 

DuRTNd the (wo years nndor review there have l)\*n no far-reaching 
develojirnent.s in eein'ral pr.ieliee, Init nnieh ]no;j:re^s lias been made 
in minor imjtrovetnentM, Hueh as in the ])re])aration and handling of 
materials, in tin* conslnittion and eqifipment of furnaces, and in tlie 
recovery ntnl nse of bv*)»ro<lurts. TIktc has, however, bei'n very 
considerable (bvv^’lopment in the number and vaiielv of electric 
furnaces used for making steel, and this subj<‘et is dealt with under 
the section on Kha troeheniistry (p. 27()). 

JiHAST FuRNACK AM) FOUNDUV J’RACriCE. 

The charging of materials into lilast furnaces is dealt with by 
J. E. Johnson, Jun.^ 'I’he nu'thod of obtaining uniform distribution 
and asatisfaetory \\‘‘oikingdo\^n of f h(‘ <-harge ere eonsidmed and \arious 
types o'? furnace‘ioj>s are (h’serth “d and <lis(“USM‘d. '[’he same author 
has contributed a large ipindiT of articles on bla^t furnace practice 
which will bv' found in tin* numbiTs of C^tetallurgicai and Chemical 
Engineering for 1015, lOld, and 1017. The methods used for charging 
blast furnaci'S in early ICiighsh mstallation.s are ileseribed by F. C. 
Roberts* and tliese are compared witli modern eharging appliances 
as used in the United States. A meehanism has bam patented by 
A. C. Nelson* for ensuring a better distribution of ore, coke, and 
limestone in blast furnacos, in which thi.s distribuMon i.s accoinjilished 
by means of bladi's. 

B. G. Kbigld deals with meelianieal developments in the methods 
of sintering inatcriaks projiaratory to blast furnace smelting. Typesr 

1 Mei itndChrm En,}.. 1015, 13, 1(11, 227. 

“ A</f, 1015, 46, 102 

* Iron Trade Rerwir, 1017, 00, 15t. 

♦ Iron Aije, 1015, 00, I' O) (Paper read before Am iron and Site! Ituf.) 
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of appliances arc (lescrilxHl in which the storage bins arc on the fjround 
level and olevutod above the ground ^'Vel rospectiv. k*. ' 

The use of rotarv kdn'^b'r the neghuneration or nodullsing of iron 
ores is deseribed bv S. E. Dcuk.* wbo that desuljtliurisation 

can be eoinbined with agglonuT.Jlion. pnoided tite kiln is sulhcicntly 
large and the suljdiur ^ioes imt exeml (i l(» 7 . kiln *'0 fret by 5 feet 
is capable of treatliiLT ir>()d toii^^ of low-'^ulphur ore p t month, and 
about half this <tuantilv of high-sulphur oi«'. 

The (piestion of a r ‘'U]i{»ly for bla^V furnaces lias received much 
attention and many drsenptums of pio<lern blowing ]>lants have been 
given; aiinmg these inuv be mi*nlion<Mi ^he blowing ami power plant 
installed b\ the Millom A Askam iVmatit*^ Iron ('oinpanv.* There 
are tliP'e tuibi)-blowing srls^-aeli l apahle of vi<‘livcniig < ubic feet 

pT minute at 8 11) )»res>ui • wlc ii running at -SIH) revoluUons per 
minute,^at which sji' d fh ••lurjnm-s (b-v.-lop IJ80*hmlve.horse-power 
with a st<'am coii'-umplion of I'iPlb p<T hiake'-lioisr-pou’er. • 

A description is .iNo giv-m <t{ ili<- hlowing jTint at tin' Harrow'-in* 
Furness Works of tin- Harrow |{•Inall(e St«'.l ('om]iany^ This is 
the first plant arr.ing.-ti for suj'plv ing an to bla‘'t furiiae<-s and Hesseinor 
convert^-iN. When im'd for tin- l)Ias{ furinn-M air at 12 Ih. j)T(‘flHure 
is suppli'-d and for tin- 15 -,‘.' ni r -is kin: air ^s d ip't^ved at 

3H lb pr -'Oire. , 

The tIn or -ln al < on--.}. r.jfnnis on whnh ‘Uv-air blast practice 

dein-mls ar ■ liiseiism-d hv .) K Jolmson, Jnn who ib-serilie.s a dry-air 

' • • • 

plant ib’-'igin d 1)V K. (' ^(oh -rts A t 'o , and also tli- t'arrn-r dry-ait 

bla-'t plant fhe »b-'ign of a ret mt tw*«)-slag'' ( ompr.-ssion r--fngera(ing 
jilant* bs H St rne A (‘o. M .iHo d< s( nh-d end illiistrati d. The two- 
stag-- r efrigeration a'lopted permits a p dm turn in tin- si/c of th<‘ plant, 
and tin- m-w* H- enan * o<.|<t winch m u-'- <1, takes up h -'S space 4han that 
re<piiP'>l b\ the oM-t pip - s\>i- in , 

H. F Human’® ib-als with tin- mllngie'- of eoni]M».sitmn of aii-blast 
on blast-fuciia*'-- working ami ]»«»mls out that tin- amount of watt-r* 
vapour pr-S'-nt w mo"! liarmful. The w.itcr ean.h- eliminated by 
cooling, but tills is ati '-xpeiiMVe op-Tatioh. afid an .ilt-Tnalive method 
is suggested wliieli Consists of enijiloyiiig a hHist with graduat'-<l amounts 
of oxygen pp-s-nt. Formula- for woiking out tin? nei-essary amounts 

» Trans Am Ins/ Mtn Kr.., , IDIC, 63, lU, J , K*lo, Igll 
* Iron an'/ Co.I Trm/ts Rt-inic, 1017, 94, I 

’ Jbui , 1917.94, %. . « Mit anti them J'.wf, 19J5, 

® f'nffineerxng, 191<>, 101, 125, ]')2. 

Met and Chrm Eng., 1915, 13, 021 
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of oxygen are given. The eniployiiient of oxygen blast for the blast- 
fumade and iU effect on the furnace itself is- also discii.s.sed by 
J. E. Johnson, Jun.“ The effect of tlie* enrichment of the blast 
by ad<lition of sullieient oxygen to bring up the contents to 23% by 
volume is calculated 'oy H, Blome,“ The increase of oxygen increases 
the heat in the mcltiilg zone and n'lluees it in the shaft of the furnace, 
and can only be used with advantage on furnaces working with waste 
gas at a high temperature, and with charg'S so arranged to allow an 
increase in the indirect reductvm of the ore. In these cases advantages 
will be obtained from a lowering of the waste gas temperature, a 
reduction in the carbon revpiircsl for direct reduction, 'a reduced 
consumption of gas for'lcaling the stoves, and reduced power for 
blowing. 

The present tendenc y is to increase the temperature of the blast in 
many iron furnaces, and in the manufacture of spiegel and ferro- 
nianganesc the maintenance of high blast temperatures is of particular 
importance. There is fnepiently, however, a very marked drop in the 
temperature of the hot blast between the stoves and the furnace. This 
is affected by the size and length of the hot blast mains and connections, 
thickn'ess of the linings, volume and temperature of air jiassing, outside 
tompei-ature, e(,c. H. J. Wj.ior'’ points out that insullicient insulation 
is the cause of this loss of heal and makes suggestions as to better 
methods of insulation. 

The heat balance of a bhist furnace stove has been worked out by 
R. S. (1. Knight the final figures showing on the credit side, sensible 
heat iii the gas T'.'! ' In-at of coinbustion of the gas d2'7 ' and on the 
debit side, heat taken by blast (i3'3 .,, heat taken by moistiire in blast 
2'6%, heat cariied off by the products of combustion 2'J 1 % and heat 
lost by ri'diation .3 (I % 

The cleaning of bla.st furnace gas has received a large amount of 
attr'iition, and ('. l-yndeshows that bv washing the wliido of the gas 
frOm blast furnaces, economies arc .secured in cost of operation, upkeep, 
relining of stoves, coke consumption, repaii-s to boilers, etc. The 
Brassert-llacon washing "ami drying plant is ds.scnbed, and details 
are given of the mode of o])eration. At the South Works of the Illinois 
Steel Company,'* the whole of the gas produced by the blast furnaces 

“ .V«-4. A>./oic(v, 1015, 30, 188 See J , 1015, ll.lT 

'« iin,/ A'oen, 11116, 36, 1028; J, fruii ami \hel lull , 1016, 03, IWl. 

11 Tranj. .Ij/tee /lot Min Eng., 1016, 63, 373. 

1* Carnegie Srr.al. Mem , Iron ami .n/eel Iinf , 1916, ■ 7, 83. 

1^ Blast Enrnafe ami Bleel Plant, 1016, 60, 462. 

1« Jron Age, 1016, 97, 53. 
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ii washed. The Brassert two-t^tage is used, in which wrtical 

towens arc cn^ploycd, each tower being cajmble of dealing with the 
entire gas ontjnit of one birnace. Since the whole of the gas has been 
washed it has been found *io maintain a lemp<Taturo of 

1200^ 1'. from stove^ wlmli gave a temp ratur<‘^<»f K. onlv with 
unwashed ga^. •Th<‘ relative adv<uitages of tlie dry h(»t and the cold 
w'et methods of clenmni: blast *' furnace gas are discn.sHcd b\ L. Hradlev, 
II. I). Egbert, and W. \V. St rkunj, and the dr\ hot im't ImmK are .shown to 
have many advantae ■" over t)ie w'et metWod':. The ele<'t rn al preeipitai- 
tion of du^t in hlasf funiae.- lms-'s l)\>the (’ottrell system has been used 
at U»<' \vi»rks uf the il.'thlelicm Steel.t.'omjiaiu', and this was desenhed 
bv its inventor** at the annual meetwig of the .\menean Institute of 
Eiettri»‘al EngiiKM'rs. The'pnmiple on \tlinli the suecess of tins 
J)n»C<sM depend.s is that if .1 neeille point be pl.ired ojiposite a Hat 
metJillio plate, and the t uo be <'.«meM' <1 witli tbe poles of u bigh-voltago 
direi't-current •'Upply line, the ga'' moh i ules h-hveen the point and tTie 
}>l.iti* ar«‘f harged with ele< trieity and any diVt partnjps are similarly 
charged, mov-' towards th ■ |flai ■ .nid "tn k to it 

The possibilitv of rei ov -nng potash fr»im Mast furn.o’e g.isi-s is 
of < oiisi.li-r.d'le importane.- m wrw «.[ the pirscnt slioitage, and (’, 
Catlett'" giVi-> some aj.proX'iM.ite •■'.tiniation-' of the fimouMs whieli 
eotild 1 k> >v,tV'd, eliieliv a'' pota-'-'iinn '\aiiide. The results %f investi* 
gatioiis on the r ■o\. ry of pot, is), frioa blast furnaces piilHisbed liy 
K. d Wcs.q -'' ari' discus-ed b\ C ('a(b-W ■* Tlie iiive.stigations were 
arried out <’hielly at the furn.ieis of tin* Hethleheni Steel (^mipany 
alien', cluring an examination of the etlieient n-s of tin* stoves, an 
.inalysi.s was made of the |in > yellowish hime obtaiiieil from them. 
This fume was found to contain 15 of \sate»-.solul)!e poi.i.sh. J’rt'-w’ar 
prices did not justify the ieM,ver\ of th* pnt.isli, but Hinee*tlie com* 
mcucement of the war. the .bi'f h.is b • irtli.sjMi^ed (d at a good orofit. 
The po*ash charged into tie- furme Ti.s eonstituent.s uf ores, fii^is, 
and Iluxc'S finds it^i wav (mt, in eheraieal (ombination m the slag,* 
as cyanide or othc*r volatile or inflammable- com|mund tbremgh the 
iron and<’indc-r notchc's, by Inpiid exudati'ju or dc-eumposilioii from gas 
round the’ tuyeres, coolers, etc., by rombinatitJii w'itli the brickwork, 
as an accretion in the form of cyanicb', and )>v evolutmn in the gas. 

HuN Amir l.iA of 122, l^o'i 

Iron A/}^, l9Io, 96, 1 U) See a!eo d , 191C., |JU 
** Jruttan'i Cv<tl Tradri Ri-rit", lUlfi, 93, lijt, fmni Miinujuituiirt lUvord 

Baltimore 

Jf^/l.'Amr’-. In4f. Mtn JCny ’•1^17, 121, 1 
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[n tliQ gus-cleat»iii;^ practici* at tln'ra is a loss in the 

primary of «^V('r half the total potasli dialj'fd, or about 12 lb. 

p T ton (d pig iron prodiic.-d, and it app.-ars tliat about twu-thirds of the 
[>oiasli charged is now h^st in tli ■ wash \vat<‘r?^ and stack gases. 

The tr.Mtiiii'nt of tine dust to r-nd<T it sinrabh* for subscipient blast 
furnace tr^atiiiciit has recoivod somi* att^uUion. .The Baggaley*’ 
process consists in mixing it direct witfi molten iron. About oOB lb. 
•an be, tri'ated per ton of non used, and the [)ro(lu''t i'. sanl to h ' suitable 
lor remelting at a luimmiim The sintering [)lant of the Indiana 

•'teol Co., f(jr tfie treatment of line dust is d.-scnbMl bv II. C. Kstep.** 
rids plant eoiHUts of two rutai'y ki|ns 90 fe.-t Imig, and 9 feet in diamyter. 
rii • IFue dust e’lteis at oiie end and slowly iimves to the disi h.irge end, 
/he kilns rotaMng once [)ev minut“. (.'oke-uv. n gas is used as a fuel, 
the gas huiiiei b 'tug int roilue sl at tic- hocet eiel, A scrajier chain is 
[»rovided in okIt to assist the |)a'sag .of t^ie mat -rial through.the kiln 
iihd prevent it sin king to the sid< s. A bii'{\U‘tting press** suitable for 
lealing \vith llue-du^t is" also desciibtM!, Tlie e<‘(moiiLic h.indling of 
blast fuimice slag i> an im[>oilanl item, and the Cro.xton chain 
iysti'in o( hainlling bl.i-'t-furnaer slag is de.sciibed and illustrated by 
F, L. ih’ciili'S.* ’ Tlic slag IS inn iiilo beds acioss lIc' buttuiu of whicli 
iii'avy cli 'ins a-e laid in p.irallel lines about ^50 im hes apuit, with the 
‘lids exie.iding upwaids and out of llm bed. Altera time the ends 
d the eliains aie atta( hed to a < lane and [allied out tliiough the slag, 
tluueby breaking i' u[t into j^mall .-izc.s wliK'h ean e.i'>i!y be removed. 
\ large a moll nl of slag can be handled !)\’ 1 hi^ svstem with the minimum 
imount. of dll'.! and the avoidam’e of the disadvantages of steam which 
irise from the granitkilioiVof slag hy means i>f wat-a. 

Ill foiindrv praetii-- m-ieh attention li is been [>aid to the introduc- 
/ion of ii^m tuinings and seiap into cupola eUarges, and also to the 
ntrudm tion of steel si tap* for the manufai-ture of semi-steel. A 
iiiaehine has been dt'signed by the Stonehouso Works Company** 
West Bromwieh, for l>iin<Uingsti ip cuttings, scraji, ajid swarf'.' A bundle 
IS made uiid withurawn in two minutes, 2 horse-power being required 
to drive the machine.' The use of pressed cast ‘iron turnings ia tlio 
eupola charg(‘ has been dealt with by K. Fiehtiicr*^ in a series of articles. 

2ron Tni'h- l'H5. 67. :t5S 

« Knd , 60, U'gl 

« Iron A<,r, IKUi, 07. it?-'. 

as Hid , 1015, 05, I.i'JO Seo aUo Iron Tradr Hrruir, 1915, 56, l:(18. 
a® Iron and Coal Tuidr-i Hrrtnc, 1010, 93, 155. 

aT Stahl und 1010, 38,77, ISl, 31 1, 411, 507. Iron ami Coal Tradet 

HfL'iiw, 1010, 03, Uo. 
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The results of exp'nm.'Ut.s earnd (^ut m-licate that wrll 
briquettes of cast ifAi t\iriiini;s ean h • <\-oiu)inuM!ly reiUi'lleil ni cu[H»las. 
Excossive loss wa- not found to tak«‘ ['l.oa- wuh ehai^^es of pi ;4 and scra]> 
with 3t) j bnquui 'S, alllnni'^h iln* i^tal of non iiuTcascd ]>ro- 
portionatfly to ili'- addition of hriipi tti ^ au'l iV^proporlionat.' loss of 
mIicoii luor.M^ “d.witli additions of Innpi ; tin- los^ of carbon tUd 
not niatenally (UanM^c rioi did the amount of sulphur alisorbed. 
'Diesain-'-subjci I r‘C'U\ed alumtion fiom .) \ .Muipliy** in a pajierread 
b.-fore the Am in an Foumlrem m’s As-'oetat ion at (’le\ claii'l, S.‘pteml>er, 
lUlb, in win-h the pnuln:e of mlOHWn iiiboruu^s and sUs-l clappings 
int'^the ciip-di in-'ide h-intlh^ of iroj^ pijl • l^ des* nb “1. 

The manuhii tur-‘ of s‘mi-'vi ■ lid th- inliodin'ion of Hteoj ncrap 
into cupola cliar^o-. ha-^ 1) ■ ■ii*do^< ! tb ‘d b\ 1 )• Mi Lam'* and V, A. Dyer** 
wlio f^nve d-‘t,tds of tin- r ''[iiiremont •> to b • met and (he trifs obtaimal 
from smtable rhajo s. RAnlt^j obtni.' d on a pia<tnal s< ali* by tins 
addition of v.iivino (pianlitn's ot str-l si-i ip to cupola charges itio 
giv.-n by (J. S K\ans,»' who .dnov- that tin* ehn-f eaip-.''S of fadure Ml 
tlm piodiK lion of s.'iui-Nt''nTar.- laek of [oop.u atl'mlioii to the cupola, 
im]>rop T conipo-!ti,,ji ,,f mixtura, ami iin orfi'' t ponrmo tcmjK'raturo. 

(J llaiNtoii ' ;u\. ' til' r-suits of an in\i^ation of Injiiid con¬ 

traction in ( i-t lion, m w!-n h In' •'hod-, thaf a c;mt*iron •f a }j;ivcn 
composition hi a c^'ilam lanu''* of »a'lm',' I'mp'-iatuie t<i* produce ^ 
.>olid, «h ii' . .ly ’ '-troiio rastiiio fr.-r fioiii liquid cmittaitioii. The 
lion im*il m ih' 'Xp'iimmfs eoiitaiimik alnait. silicon ninl 1 1 

of plnoplnn im R II >’iiit h** showin a p ip. i on^sulphur yi malho 
abl • cast iron, that (ontiaiy to the opinion ocnciallv Indd, Mul[)!iur 
IS not rcmo\. d iluiino tin- i^nimaic aim omo pioci's.s for t.lm niamifac- 
tuia of III db-ah! ‘ c.i'l non. Wlnm eoinlnioii. ir • such that the castin;^ 
Is oxidi-.. d, sul[)hur tend-, to scj^rccats mio the nnoxidiscA portions. 
Th • uuthtjr id'O .st.iti'-' that snlplmr d^ic.s not app-ar to have ary 
maik'dly injurmim idf. i ts mi the pi<. ' t untd alM>nt O'lb ia pres^-nt, 
but that ITighcr p-^ri ciitag.-j give uimali-fai tory b’-n<iing te.sts and lo\fc 
(b-lh'i tions. In tin' di''CU"ion W. II IlatlicM point-d mit that tlie 
avi ragi' [leic. 'ilag ■ of sulpliui in it .tumu; m.dleahic cast iron is about 
0 3 . 


J I, on and Sf,rl /„,/ , 11*17, 96, AVK 
'■* Amt r Fnu ii-l m ■iiAi'f) 1 !* 17 , 

Iron Ar, I'tl'h 97, *>1J. 

Ihu!, 11)]*,,' 97 , 1511 

Carnejie .Srkol. Mem., Iron aivl •'y/et/ //in', lUIO, 7, 55. 
</. Iron and ^Siecl Imt., 1915, 92, 1 U ; J , 1915, Jol*» 
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. Productios of Steel. 

* < • 

The development of the metal mixer since 1873 is de^lt with by 

?. C. Thomi)son.*' The usual capacity in this country is 150 to 300 
ons, although the hjbbw Vale Works has one of 750 tons. Producer 
;as is mostly used in this country for heating the mixers whereas in 
Imerica natural gas and oil fuel are most commonly tfsed. Mixers are 
ound to give a surprising uniformity of product, the silicon and sulphur 
)cing reduci'd. The reiluction of sulphuh is due to the formation of 
uanganese sulphide, which rises to the top and passes into the slag. 

The loss of iron in the mixer is fstimated at O'u'/, in unfited mixers 

* 

iml is probably v.'ry littKi higher rn gas-firod mixera. A report deiwing 
pecially with the de.sign and sizes of metal mixers is given by F. 
!pringoruni*‘ in which the co.st of upkeep and working is dealt with. 
Comparative eo.sj.s gf tiring with blast-furnaec gas, producer gas, and oil 
uel arc given. ‘ 

Data showing the production of acid and basic Bessemer steel in 
he United States and in (Ireat Biitain are given by If. If. Campbell** 
fhich indicate that the acid proces.s is being gradually displaced by the 
lasic proces,s. Tin; method of shortening the blow in the Be-smuer 
lonverter by the nse of roll_scale is di.scu.s.sed by A. Patton and F. X. 
Jpellcr,”'‘who‘conclnde that better steel, increased production, apd 
ower costs are (ditained by its use. The be.st way of charging the .scale 
s found to be into the empty vessel, before the charge df iron is poured 
n ; the iron used akould be somewhat higher in silicon than for ordinary 
rracticn The aihlilion of roll .scijle has Ii.n'ii in use at the Ohio Works, 
Ifoungstown, for the bust twenty years, where the incre.ased jirodnction 
las amounted to about 25'’J. The natur’ and amount of the gases 
sstiing from converters rtlo shown by G. Butz" to depend on the 
mpurities present in the iron, the weight of air required in the 
irocoss, and tlio temperature of the gases. The author calculates the 
lo^t-energy evolved during the process and shows that if only 10 {, 
if this heat could be utilised it would reduce the cost'of ingot.s by nearly 
Is. Cd. per ton. 

The method of manufaet.,iring pure iron in the open-hearth furnace 
8 described by If See.’* The charge consists of 15,000 to 18,000 lb. 

Iran ami Coal Traiiis Jiecttiv, 1915, 91, 53 
W Stahl find St.'it'n, 1915, 36, 825 J Iron ami Steel Inst, 1915, 92, 262. 

« Iron A;je, 1916, 96, 302. 

Ball. Amer In\(. Mttt. ^ 1917, Xo. 122, 139 
« Iron Age, 1915, 96, 618. ' 

^ J, A$soc.^J\ng Soexeiies ; J. Iron and Steel Inst ^ 1916, 03, 277. 
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of limwtonc and 150*000 lb. of mixod |jig iron and scrap. Oxidation 
of impurities is partly efl«‘cted by additions of iron ore, h\it the hiwiace 
used is also equipped witli Air blast to a.Ksi8t this oxidation. St‘ven to 
eigbt hours is occuj»ied in the melting down of the charge, the air 
blast is then turned i*n and iron ore added fr<»m*tMue to time until 
the impurities are^r.'diiecd to mere trjK'es. The a\^erage time oecupied 
per heat is twelve Imurs, and aluminium is used as a deoxidizer. A 
typical analy^'is is gi\en as billows : Cl) 01. Si 0 001, S 0025, 1* 0 005, 
Mn 0 025%! 

Various improvements in the de^vijjn of deCiils of ojion-hearth 
furnaces have been described, nuludmg^lhe Scliumann*® device for 
reversing the dire<‘(iin\ <if the ga^es. • This fleviee is eonirolled by 
a eloek, the hour hand of wlueli fnrms a e<injaet operating a solenoid 
and raising a plunger wliidi opens a hnir-way valve and e<introls tin* 
pajisage «jf air aiul wjiter in*a j^ip' svstein. The Wair** mothcHl of 
reversing hv means of brn k-liiied tnli*s is also deseribed. * 

An illustr.»t«<l (leMnption id tiu‘ Wiegaivl** eliain srreim doors 
for furnace up ‘iiings is giv u , Thes • < onsist of .strandVof stei l elmin 
freely Inin^im; fimn a h.ir in h n luanner as to form a continuoua 
eurtain. Tin-' iiirtain, hung li fur.' the opui door of tlie fupjiuce, 
hinders heat and ga-'-s from t 'umg tlie^Vuma^e and culd air Hfrom 
entering, and at the vanie time jirui *cts the workmen fiom Jlie glare 
without off- ring ^anv ‘'i-rious uli'irnetion to tin* iulioduetion <i{ * 
tools, etc.^ The Orth** s\st 'ui of reinforeed ronereto for open-iiearth 
furnace roof-, is d.-senh d.* ami it is stated that by the introduction 
of this im-tliod the numb r of heats p<»r roof has been* im rease<r from 
387 to .537. 

The ess.-ntial f 'aturcs of elu eker brick anangements in regenerntorH 
are diseussi-d by \\ A Janssen,** who shows that they .slioiild offer 
a maximum area for h<‘at absorjition and a minimum retardation 
to the flow of gas. The facihtv with \'diicli cleaning operations can 
be carried o«t is verv important. The design of regenerators is dcaH 
with, and it is siiown that huiL’th, breadth, and depth are important, 
factors. Silica bnekf^ .althmigli more experftivo^ are more efficient 
than ordinary firebricks. The que-tion of Ihe'deterioration of refractory 
materials with special referent e to open hearth practice is the subject 

Met ctiem. , lunj, 14, III 

*^ Irvt Tradt-t HMO, 68, I ts , 

** Mtl. and Ch^m Knq., 1915, 13, h7-> 

*5 Iron Afje, 1915, 96, I'Zm 

** Atfteru’d» Foutul'ymen*e Sep*. 1015. J. Iron and iyteel Intt.^ 

1016,92,278. 
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of an invi;.stigatiou by JI. Cron.sha\v.*» The principal causes of 
dc.-ttfuction in f lic various parts of op -n licartli furbaccs arc enumerated 
ainl the ellc< ts tln-y produce are iliscushccl. In the roof of the furnace, 
which is flic most vulnerable ‘part, all the erosion which occurs can 
b'- attribiitc(l to the clfocts of abrasion, voluiiii^ charu'es, and the 
action of lieat and llu\:>;s. Tlie puncipal somce <if t.^oulile is the dust 
which isilcnvt.'d partly from tlic producers and p.utlv from thechar<^es. 
'J’hc dctciloialiun of the port blocks ^nd rc' 4 . iicrators also receives 
attention. In the hi(t<‘r, lln* dust is paiticuhuly 1 ioiil)l(",omc and this 
is Mpeciiillv the (.ise m basic furnaces where the dust consists mostly 
ol feme oxide and lime, de|l^l'd from the charge's. In a .se<-oml pjiper** 
on this subject, the saihi‘ aiitlfor deals fuilhcr with the deterioration 
of the reyim.'iatt)rs and n»ufs ol opcn-ii ‘anth furnaces and also discusses 
th * reftaeliuies Used 111 blast furnaces and cupulas. standardisation 

ol rcfractuiies'is'diseiisscd under th^‘ foUow'iiic heads; Miiunal com- 
^)osition, pi'rmeabilitV, resistams' to t 'lnpenituie ehan;^c^, dilatation, 
peimanent (‘.\[>-insn)n -.iml contr.utnm, haidne^s, touelmr^M, and 
crushiiif,^ strength. 

'I’lie Jesuits of experiment.d w'oik on ditl'chuit forms of burners 
Used‘for powdi'tiMl coal as a luel hn o|)cn-hcaitli fimi.ues are giV' U 
bv ('. .[ tlaijd.*' w'iio suiUs up the chief points as follows; (1) The 
find IS burnt above the l)ath and all the he.U eont.lined m tlu^ coal 
is instantly dcvelo[>c<l iii the furnace ; (2) as the path <'f tlu‘ llame 
is in one direction, all paits^uf the funuue aic maint.lined at the same 
temperature; (.’1) on account of their liigli radi.iling capaeity, the 
inlimte number of mmutc mlandesis'iit jiartieh-s m the jiowdiuvd 
coal commuimale the k-at by radiation and not bv eon\ection, and 
it is not nee*“s>aiy tlieiefore to bring the suiKuiinling .iir to the 
temperature of the coal paitiel.-s ; {{) all tlu' heat m the waste gases 
iS coiiseived and e.m be u.smI m the juodiielion of sti'am. 

Tlie ileveloiuneiit and use i'f modern waste heat boiK-rs in connection 
\Vith iipeii hearth steel furmuis, etc., an' disdt with by Ji. D. Biatt*^ 
In modern wast.' heat boihu-s an induced ilraught is used to prudme 
the g.is veloeity naoe.s.'tary for a satisfaetoiy late of heat transfer; 
in some eases tins improves the o[)eiation of the open-hearth furnace. 
In the case of open-hearth steel furnaces the power obtained by using 

Meiii , hon and S(;i! hist., lUlO, 7, 18. 

ibui, i:::; 

J. FraniUa last, 1‘HO, 182, ti-M ; J , lOt’.j 

Amer. tSoc. Mech. Met. and Che^ri. Knj,, l.Uli, 15, til'G. U>\d, 1D17 

16, 27. 
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the waste h'?at is oquivalont to a r-iuotivn of from lo,i. to Is. jh-r .ton 
of steel T)n>'iuci'il. 'Hn' first in-t.illutiotj of lioil-ns foi^ utilising*•(In* 
waste hrat from op.'n-h.Mrtfi furn.uN-s in t!i' I'ml •*! Stat.s was |mt 
in op-‘Mt!on in I'JlO at t \\>' S -at li (loo* Work' of ili - Illinois Sf >-i‘I ('o 
Th'' results of a month’s t'st shuw'l a'l o Hj.’i' ij hoil.T hois,-- 
power duriiiL' th.' turna-io le at with uas at a tt'in]i t.itiir • of I l.oti' (' . 
and oinourao'd the installation of othei ix-ih-rs (' .1 Ua<'on** deals 
with tin* cas'" (tf an install.it lu^i of t w ‘n(\ -.‘lu'ht l><>i' -i', in whu h tlie 
h<*at rccuver-'d is .ihont 22 of tin' InMl m th' i"il »hat_' d into the 
prodtic-Ts, or fiiun I 'nmi to 2.2‘n»i«n) H Th T j'-i ton of umots 
,1.., noli lit of tin' .l’l]T-\ as « .Ulh'd out M the Wolks 

of the T o kaw.inii.i St 1 ( onijiane i' l:i\ -n h\ li T, \\ at.-ilious'e 
The [4ant I'omiirisn-! 12 ni jml-fs. 1 12-ton . i ( 'i >. 2 ini \ . is. 2o0 and 
3lH) i oils t >.|v •< 1 1 V •! V, 2 lai Lie t lit uio fill nai ^ a ml 8 st at n aia r\ l(>l> Ion 
furnacs [' J-', lain-.s-'‘<l als*\\itji tin-du)'I. \ inor.ssina j'ap'i mad 
b’foie the 1 nfeJnatnuial l‘ji'_:im > iini: I’onjiiiss at San k'lam mi o, ainK 
btat s th it t !i • jiioi' -ss sliort ‘Us t h ■ dm itlo'i .»( i h ' I'uutii at nni in I !m 
0|)‘ll-li'arth hv ah lilt tiv.' '!\f hs. M II I'ani|ih ■Ih- slmw s t hat tin* 
Diinl'K jitoi- ‘-.s jipid'ie •> tinn • s, laj, thin it i'.>nsum ■>. ,iinl t hat 1 lil.s 
ind •{> •!■ I-m e of 'lap has mid' it po-,'il)l.' to pro-Iin e Vt.M'l 

as eh'apK' as lu ih* lonv-i'T in liro-Vl! i-^piipp'd ^ilanl# *Tlie 

details {jf tin* It'lpl 'K pr.ie. aie aUo dmi ii" 'd 1 >\ vainem eiithoi>. 
and S S ^lat t III '\'l ■ ils w It ;i t In- 1 o’ldit n<ns ri 1 s.,ai \ for 1 In mi< « » skIuI 
Workim.; ij t’m pi-n ^ lie p.aiits ont^th.it Mil)^^ili.ir\ op*ratioin 
1 * tin* It 'S' '111 '1 plant slniuld piovid ■ an anipl ‘ supply of im I a|^ and 
a-i Voeat -s t h I ee 2' t-t on ( on v.-rt'i s win'*' oit -1 on op ll•ln■aI t li fimia* < > 
are eniplo\ 'i| |i n , ■^'aia^tliat tli ' iii tal thoiOd . i.iitain siilhemnl 
lieat-[Hodm iiiy' .-1 ain'iits to pi -vent sknlliim ii; Hn* dtiph-\ l,nih‘, while 
for rapid woikiriLl in th* oj) •n-lmai l h tin- nmlal mii'r !»• < h,fr>(nd at 
a temp ‘Mt UP* 11 MI tin' nor re* t op 'ndiearlh^appino t inp-rat nr'*. The 
function of inaiiLiain-se m tin* duph-x pr •'s m 'hown hv .j i Ti'vion-'* 
t'> 1 )' of oi'.Mf-*! impo^tanee than in the * .'tiaiohl ” ojim-ln-arlh ]no(’rss. 
Th* suii* author pomis out that in unler to e.irry'oia th'*. pnx-'ss 
01 oiiomn ally, lii'je unfts silu-ited < lo^e Iol^. tJi?T aA* in-m*S'ary in <)id<*r 
to reduce w.iste and labour < osts. 

.4m'r. Iron 'tn<{ iSfetl Iron Aye, I'.'l.O, 05, Ilf}'.* J. Iron and 

W., l‘M 02, :i7L» 

^ Iron A'lf, JUlU, 08, O'.V.l, 10.15. • 

^fel. and Chem Kn</, 13, 050. 

“ Ir'>n A<j'', ItllO, 98, tlO* 

^ Ibid , 96, 75. 

Met. aiui CAe/n. jPuy., 1U15, 13, 507. 
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The relative merita of the^ various agents used for the deoxidation 
of steel havcPbeen studied by H. M. Boylston;” The effect of the 
following deoxidisers received attention: fcrro-raanganese, ferro- 
silicon, fcrro-carbon-titanium,‘carbon-free fcrro-titanium, and alumin- 
nium. Tlic first shrics of tests was carried out with raw converter- 
metal and the second scries with O f) / carbon sto«l. As a result of 
these cxpcriinimts, no startling differences were observed by using the 
different (b’oxidising agents ; the result?, however, arc not conclusive, 
although judging by the stninclness of ingots produced, the following 
is the order of merit obtained : sluininium, ferro-silieon, ferro-titanium, 
ferro-carbon-titanium, ferro-^ianganese. 

A. W. and fl. lirearley** deal with some properties of ingots in 
which they consider crystalline stnicture-and its effects on the solidifi¬ 
cation of ingots, shrinkage anil contraction cavities, casting temperature, 
etc. Some inferi'sting results are ri^^orded from experiments on the 
solidification of wax which are us ‘d to illustrate, the mode of solidification 
of steel ingots. Two papers dealing with steel ingot defects are 
published by d. N. Kilby,*’ in the first'of which bottom casting, top 
casting, and tun dishing for toji ])oured ingots are dealt witli. In the 
secortd pajier it is sliown tliat a good percentage of tlie defects in steel 
Ingots ^oine pnder the following lieails :—Pipe, segregation, oceluded 
slag, flu.xi'd fireclay, lappinoss, cracks. Tliese defects arc dealt witli 
in detail and tables are, given showing tlic relation .between speed of 
teeming and number of erac|ied ingots produced. 

PhysTcai. PRorEUTiKS, Heat Treatment, etc., oe Iron and Steel. 

An interesting paper*oii tlie use of nu'teorie iron by primitive man 
by G. F. Zimmer** includes a table containing all tlic well known 
meteoriif irons, siderites, and siderolites. 

F. C. Thompson** contributes a very important theoretical paper 

on surface tension eff'Cts in ftie intercrvstalline cement in metals and 
« ..... ' . . * 
tlie elastic limit, in whieli hi‘ a(li)[)ts ami utilises tluwtheory that surface- 

tension forces act within the amorjihous modification between the grains 

of a metal. By this'mean? an explanation of ela.stic limit, yield point, 

and the clii.'f etieets of strain is obtained. In a further paper by the 

same autlior®® on th«^ influence of surface ten.sion upon the properties 

* « 

Cdrnejjit Srhol. Mem., Iron a»<l Steel Inst., 1916-7, 102,133 
« J. Iron and'Steel Inil., 1916, 94, UWt J., 1916,1018. 

« Ibid, 1916, 04, 193 J 1017, 95, 69; J., 191T, 630. 

« rtirf, 1916, 94, 306. 

“ /Mrf..l916, 93, 155. , *0/JW., 1917, 96, 165. 
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of metals, cs[)>,*oially of iron and stool, various quoations which arose 
durinj? the discussion.of the jirevious paper aro dealt mtli and same 
effects of surface tension on*steel are described. 

J. E. Stea<l contributed a paper on the inlluence of some dements 
on the ns'chamcal properties of stool, which gave ri^e to a (anisiderable 
amount of diMU^sjon. The (‘lements considered tvcrc carbon, phos* 
phorus, sulphur, man^MHose, silicon, co])pcr, and tin.** A bihlio^'raphy 
of literature on tl»c relations of chcmual coni]>osition and pliysical 
propiTties of iron ami ''teel is appendc<l to tlie paper. 

\V. Austin** uives the re.sults of some experiments on the inlluence 
of oxv^v-n (hi some properties of pure irt^ii for whidi tlu* spei'imcns 
were prep.ired hv meltin;' iron and inni oxide irt a small (linHl furnace. 
No diffep'iiee couM 1)‘detect ■*! bet wee'll the nu'llin^ points of pure iron 
and ti.e spec imeiw cemtainin^^ 0 28'' oxyecn. The material cun bo 
forjied and rolled, the latter operation henyij earried ftnf above IthO® or 
betwecMi ToO'" ami H5(»^ ('. DilHeiiltv in workinji the' nuiteriul wa% 
cxperienei'd in the m-i^hhourhood of 000°. V‘'*0rary to expectation, 
the oxvijenatc'd metal resiste<k attnosploTic corro.si(*n (pITtc wc‘ll. The 
oxvge-n cont.mt of non andstc‘‘l ami itselfect on their propcr1i(*s have 
been studic'd by J. Allen Ihckard,** wlio has previoiislv reported on 
the oxyp'ii cont -nt (d the op. U'In'aith ‘'leelmi Tip* steds ?u>w examined 
and the oxvj^v*!! ccnitv'hts found are as folhov.'. : Aeid BeH.senij“r, OOOC 
to 0‘0I8 ; hasi(‘ lir-'sc-im-i. OOH) to fto77, cnicihle steel, 0 001 to 
O'OIT ; wrou^^iit inui. O'l’Ol to 0 ; iiuiot iron, 0 020 to 0 002 ; cast 

iron, 0017 tet 0 021 About 0* 10,Of ferrous oxide is.solnbb-in liipiid 
Sled nearly fre.* from (»thcr impuiitic^. Oxyet'ii wlnm presentno an 
extent exceeebnii 0M)1 t.-nds to produce luittUness under slmck. 

Tlie natur>‘ of the sc ale wTiich is fcunied on a 3 to I nickc‘1 steel 
on heatine to hetwc'en H)K» and IHKt^ (' is described liy d. K.*^teud,** 
who shows tliat tin* (oneentratic*n of niiikel in tli'* outer layers of 
nickel sti'd when ion-e fn-ated at about ^MtO KXH)'' ('. Is due to iiiter- 
diffusion ofiriui and nickel and the lemoval of iron as oxide at tlfti 
surface of the metal. The oxidation folhovs tin* -crystal junctions 
of the metal and the jfrains become surrouml«l 1)^' oxide. As a result 
of the above observations, cxpcrinients w<Te (*arried (uit on the n'duction 
of oxides of nickel and copper by means of iron, which sIioW'mI that 
solid iron is capable' of ifc-ducin^' oxides of nickel and of copper with 

81 J Iron SM Inut , HUfi, 94, r>, J , lUItJ, Pw:. 

« Ibid , l.'.T; J , iyir>, Kill. 

(,'arnf^xe HekoL Iron and Steel Intf , lUli), 7, CM. 

J. Iron and Steel /«/., 1916, 94, 243 ; d , 1916, lOlH. 
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the formation of iron oxide. This interrhangc is not confined to 
tbe*fiurfareH (fl contact, but extends for a considerable distance from 
the surface of the iron, siig<;<*Kting ihat then* is int<TdifTusion of iron 
and nickel and iron and cojjpor and of the oxides of these metals. 

The ({Uestion o\ the occurrence and influ<*nce of nitrogen on iron 
and steel is the sul)j(‘(t of a pajier by N. T^sthisejiewski*^ (Tomsk) 
in which our knowledge of the subjeet is iiuTeased ; at the same time 
the evidene(‘ put forward is still iiisullicii'nt to d(“cule definitely whether 
th(‘ small ([uantities of nitrogen met with in eoimnercial iron and 
sti'el have serious injurious infjiienees on the nn'chanical properties. 
The author suggests thatMiitrogim is iiitrodiK'cd into steel by the 
udiblion of ferro-iiiangfinese, fvrro-silicon, and aluminium when these 
are used asdi'oxidants ;uid provi's the eyistern e of manganese, silicon, 
an<l aliiniiniuni nitiides as definite eoni])omi<ls. During tlie discussion 
of the pa]»er />'.'iv StiM<( indicated tlot the re.sults of an ,elaborate 
»res('arch on the clTect of nitrogen on steel mav be pulilislied shortly, 
as work on this sidijeig is being earneii out liy a small self-elected 
conimittee of iiienibers of tiie Institute.. 

The gases oeelu<h‘d m allov st<’els have been (‘Xaniined by J. W. 
])oiiijl(lsoir‘" who fiiuls that the volume of the gas dissolved in alloy 
fiti*elu diminislu'H, according sis to whetlnT tin* s])ecial element is nickel, 
silicon, fhroiniuni, or mnnganest'. 'L’he natun* of the dissolved gasoR 
is similar to those of ordinary st(‘el, exci-pt that silicon and manganese 
decrease the amount of earlion dioxnle jtresent while increasing the 
amount of hydiogen. Chronmim lends .slig^itly to increase the amount 
of iiitTogim. The largest fpiaiitilies of g.is are evolved in the neighbour- 
IkkmI of the eiitleal poli;^s or oV(T the entu al laiiges, tin* special steels 
behaving lik'‘ <inlinary carbon steels in itiis respect. 

Tlie*‘ffect of slag inclusions on the stniclun' of nickel ste<*l has been 
stu'lied by V. (liolilti and J^ublena The sti'e] contained about 2% 
of iiiekid and the light grev inclusions were found bi'tween the ferrite 
borders and separate from the jiearlite. After heating to lOGO® for 
four hours the uulusions were no longer scjmrated from the poarlite 
and after heating and 1 UK)° the inclusioHs were not surrounded 

by ferrite. It is tlius possildo that the injurious ctTects of slag 
inclusions cai\ be eliminated by suitable heat treatment. 

t.Vrtain inclusions in steel iiave been studied by A. McCance,** 


W /W., \9ir,,92, 17: J-. lOIT., Iillg. 

C<frne(/ie Srhol Mem , Iron an<{ Sfrrl finf., UHC, 7, 41. 

67 Int Zeiti Mftillog , 1011, 7. Oo ; J , ISUG, 2o7. 

6 ® J. H'rtt of Scotland Iron and Sleel Ins*., 1010 - 17 , 24 , 65 . 
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who shows that vf*rv often the lijjht coloured inclusions which arc 
considered to he nwnL'anese Milj^liide consist of nitnganese «f\nd 
aluminium silicat-'s ((intajiUn^ manpiniw snljhide ii» solution. A 
sample of the scum which souu'tjmcs iL>ats on the surho c of molten 
st u‘l was fuuml t<» h.* ■'imilar in com[M>Mth)n, Inl^ with the ferrotm 
oxide partly rcpla< iii^'jhe iiuin^am-se sulphide. ^.Manv lum-metallic 
particles h'und in "t'-el are id the ord<‘r of 0(H»1 uh h m diameter iiml 
their rate <d n«»ini'm the ^ted is so >U»w timt they me lar;;ely trapp<*d 
in the Solid nc'tal 

G. F. t'om'-t<H'k'’* aho points out (h.it all tie- li’jht L'rev imhisiona 
in steel are’iiot nei-.-'.^arilv manoam--e 'v\Jphi>le, as iron oxide may 
aftSumT a similar appearam^* The N-st m«-1hoil <d disiiii^misl^np 
the two IS hv means (d a ho^hiiL' solution of^alkalim- soiliiiin pieiatt^ 
which daikeiis sulphide imliisioiis Imt I'aN.s the <'\i(!e,s uiiatlatked. 
Till' samr aiitlior'” d'-.ils \\ith.t[M^ ]tres-iue o! .diiiiiirtalii slerK Kc 
shows that I III- tlifl ‘r.-nr.s h ■( w, .-n im liisions of aliimuia am! of oolmarv# 
siau Ml st-i-ls .ii'-a-' htilow^ : \lumina m \cr\Jianl to polish \Mth<uit. 
pitting, w h'-i ,a' sili( It s tak - .i,yood polish . sih* .it.-s ar‘*aIso i loiisj;at 
in I lie dir e< t ion of t'*llin;' m for:n no w In r as alumina par t n h-s ar-' not ; 
silicatf imlu-ioii-' ai-' fi.-<pi«-ntl\ ..f lati'e m/.- while alumina parficlen 
ar* not, ami lh -v d > not • nt to coah >< ■ ui4<i lai» 0 '- liude-s «*vcii \fhen 
chiSely LtloUpsl tle-l V S.iU-wUI'’ ^.>l!oW•^ this lIlVe^^lUMllon 

b\ (he e\aimrialioii of .1 lu.ih r of s.iinphs <d theimit non melted 
with uluniinnim and with alumina, and » on linns t dnist m k's \v«n k 1>V 
"howinj/ that alnmina iii< Iiibions i an he ilctm fi-d umli r,the nm roscope 
f^'-rn tlie other imliMoim lo tli'Ui sni«ll si/e. ihrir <l?iik eoloi.^fion, 
ftml more I'sp -< mll\ io .i eompl. te .discjiC'- of - l<^i^Mtn)n m the direction 
of roliint’ or foreint; * 

An int ‘resfino note on th * c.uliuris.ition of iron jit tempiirutiiieH 
of about (’ in ITist fumaces ^as.-s li^s h •lui eommunnate<i hv 

T. 11 liytom,'^ who h'>.\a*<| that wlnui ii^ui w.js exposed to the U< ion 
of these ,"us,>^ (nrlmle (d inm was forn;e<l ; in some ( asi-s the aiiioiinl? 
of carbon on the enn-^ide layers rea( Inal m arly 7, • (’otil)riiiatory 
experiments earned Ijy .1 lv St<'ad are «No* described and an 
intercfitiiij^ <liseussion followed the reading idlhe paja r. J. Stead’* 
has since exanumul tlm i-tf’ct <d blast furnace )/as-s r.n wrou{/)it iron 

Pul! Anur Inst M>n A ’/<7 . UMO, 2lo't 

Met and ('hun lOJ',, 13^ XUl , .7 , 

Met. atul Chem Kh/j , 15, 1 , J , UHC, 

^ J Iron and Sttel hnl, 11)1.', 92, loO ; 7, iDlo, lol2 
R Ilui., 101)1, 94, L»W; J , lOm, 1018 
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*t tempersturoB between 400° and 500° C'., leaving the iron espoM^; 
to the action t)f the air for nearly two years. The results show that 
the iron itself is not carburised under theSe conditions, but iron scale 
and magnetic cinder react with carbon monoxide inducing carbon 
to be deposited on 'the surface. 

The results of experiments on cementation under pressure 

arc given by F. (^. Langenberg.” The pressure furnace as used in the 
Harvard University is described, and the results obtained by the use 
of illurtiinating gas and acetylene show that no carburisation occurred 
below 720° C. ami that at the y-Ji range sharp breaks in the carburisa¬ 
tion curves occur. The efiart of pressure on the degree of Carburisation 
waa. ascertained and wlis foutyd to vary at different temperatures in 
the case of illuminating,gas. There ar(i also indications that after a 
certain pressun^ is reached, further increase of pressure will not cause 
additional absftrillion of carbon by tl^e inon. 

■ A new thermo-electric method of studying allotropic changes in 
iron and other metals is described by C. Benedicts.” In this method 
the metal to be iiwestigated is moved in the form of a wire with constant 
speed through a small furnace, the maximum temperature of which is 
known ; between the free ends of the wire an electro-motive force 
ma)*appear ;f molecnlar elianges occur in the metal at temperatures 
below the maximum. 

A sensitive method for the thermo-electric measurement of the 
critical ranges of pure iron is described by 0. K. Burgess and^H. Scott,” 
and the resulta of the observations are given. An apparatus for the 
mea^irement o'f the electrical vesistanee at high temperatures and its 
application to the detewniuation of the critical points of iron and steel 
is described by 1). Saldau.” Results of the determination of the line 
of transformation and of the solubility of ceuientite are given, the latter 
showing a straight line. lu the y-range a new boundary line is indicated 
at 980° C. 

* An electro-magnet method for determining the critical point in the 
heat treatment of steel is described by R. B. Felrr,” the main features 
of which are the use of a source of magnetic Hux located outside the 
furnace, a small test coil s'lipped over the outside eud of a small diameter 
steel rod which is in contact with the steel undergoing treatment, and 

« Ibid., 1917, 95, 120 i J., 1917, S30. 

« Ib-d., 1916, 93, 2111 y, I91G, 36,2, 

« Ibid., 1916, 94, 35H ; J., 1916, 844. 

^ Cariu^ie Scbol. Mfm , froti a»d Stfel Inti , 19W, 7,195. See J,, 1916,1119 1 
1917,1010. 

»» J. Iron and Sleet Inti., 1917, 06, 208. 
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*de«d-beat galvanometer in the test coil circuit for indicating the change 
of magnetic properties. • < 

The results of an iiivestijflitioii fin the properties and microatructura 
of eutectoid carbon steel and the positiivi ami length of Ar. 1 and how 
these are uflected by the conditions of heating ami eijiliiig, an- published 
by H. M. Howe apd A. (1. Levy." The same authors <ieal with the 
influence of quenching temperature and time of temiiering on tho 
pro|)ertie8 of eutectoid carbon ,steel.*” 

The determination of thecementite line in the iroii-earbon diagram 
has been carried out by N. Tschischewsky and X. Sehulgin" by etching 
sections at High teiiqiiTatures in vacuo. 'Jfhe arrangements necessary 
for the work are described, chlorine being nsecTas the etching reiy)cnt. 
Detailed results are given \\ihieli again indg-ate that the cementito 
line from 700 to 1 LIO" t’. is a straight line 

K. Honda and H. lakagi** ^lave ileteriiiined tlft' transformation 
tempi'rature of eemeiitite and show that on cooling, the inaguctia 
transformation Is'giiis at 215 C. and on heatyig, it ends at the same 
temperature. The traiisformutioii takes jilace graduafty, at least in 
a range from 50” to tiO' C. 

The influence of heat- treatment on the thermo-electric projs*rtie8 
and siiecifie re.sistanee of carbon steels is deal', with by K. D. Caiiqibell,** 
who attributes the changes brought about by timiperiiig and tyinealing 
hardened .sU'el to tjie prei ijiitatlon of the carbides 

The transformations of speiial sti.'cls have been studied by K. 
ffonda, K. Tawara, and 11. dakagi,** the steels used e'lijtaiiitiig varying 
qiantities of ehroimum, tuiig.sten, molybdenum, and vanadium.*"' 

•T. H Andrew * has earned out inve.stigatne,is of iion-carbon-Milicon 
alloys 111 which the procedure’acbqited was to^take a series of freezing 
cyrves of different alloys under different conditions and to sii)*()lemcnt 
tlie results obtained by the micro-examinaUon of the variou.slg treated 
gpeciniens. The results indicate that earjude of iron is unstable below 
TOO* on cooling, breaking up extremely slowly into a-iron and hih 
carbon. The photomicrographs show that carbide of iron separates 
from the melt even in*hc case of the, alloy coirtaiiiing 9 80;/ of silicon 


" /iot, 1910, 95, glo , J , 19IC, loi;:) 

“ /’rot- Atnfr .See for Tritimf Miilrrvih, 1910, 16, Itirl 11 ,7 
'1 J Iron and StrrI !„,/ , 1917^ ^6^ |Sn ■ J ^ 

-• Jbv! , I9i:,, 92, lai , J . 1915, Ion 
“ Ihd, 1910, 94, 208; J , 1910, 1018 
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and- that this carbide can exiat iindeconiposed down to a temperature 
which is in all probability about 1100° C. * 

The heat treatment of large forgings is the subject of a paper by 
W. Beardniore" in which it i^ shown that the principles involved are 
the same as those (.vhich ap])ly to small forgings. The object of such 
heat treatmimt is to confer oti the forgings the least-crystalline growth 
or the smallest grain size. At any given temperature the time the 
material is kept at that timiperahire, and the time taken in cooling it 
down, have a very important influence on the grain size. There is a 
limit in the size of the forgings beyond which a plain carbon steel cannot 
be used with safety and an ailoy steel must be used. The effect of work 
is vW/.iniportant and there is an intimate connection between the grain 
size and the amount of work during forging. H. H. A.shdown*' also 
ileals with the heat treatment of large forgings and illustrates the types 
of structure obtained in steels subjected to various heat treatment by 
means of photomierographs. 

C. P. San(lJ)erg” describes his process for the surface hardening of 
rails. The process depends on the fatd that if the steel whilst still ■ 
above the critical range is tri'ated with air, steam, atomisi'd water, 
or brine on the surface in such a manner as to cool it down moderately 
8lowly,-the desired hard ami tough sorbitic stnictiire is obtained. The 
process is ajiplied after the rolling operation is completed or, in a modi¬ 
fied form, on the surface of worn train-rails without removing them from 
the track. , i 

i\,lleacripti(pi of the Vickers siirfacc-harilening process’* shows that 
this process consists ot the application of an intensely hot flame from 
an oxy-acetylene blowpipe luonientarily to the surface of the part to 
be treated, the nccesscry quenching effect being produced by the 
absorption of the heat by the cold body of metal beneath the surface. 
The process is used largely for gear-tooth hardening. 

In notes on quenching, L. II. Fry*’ describes expeiiments carried 
out with the object of studying the rate of cooling^in various quenching 
media and ascertaining the relation between rate of cooling and the 
physical properties obtainable in quenched and tempered forgings. 
The influence of the form of the object on the rate of cooling is dealt 
with and the relation between the quenching speed and the com¬ 
position of the medium. It is suggested that for rapidity of cooling 

»« Pnc. Utt Mnh iiny, 1917, Jan-.\Uy, 215 i J., 1917,-459. 

« Prof, hut Mrri , 1917, Jan.-May, 225 ; J , 1917, -KS. 

“ J'oanJcy Traile J , 1916, 18, 5-18. 

Iron aiui Voal Trades Retteic, 1917, 94, 5. 

» J Iron and Steel Inst , 1917, 06, 119; J , 1917, 631 
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it is nec<‘S8ary to have intimate contacfr bt'tween fluid ^nd object in 
order to allow transfer of th^ hoat^from the object to the fluid, and a 
free flow to rtoiiove heated and vaj>oriMed fluid from the surface of the 
object. 4 

A great acceleration in cooling is pnxluced fiy i^forced agitation of 
the fluid. • 

C A. Edwards and H. Kikkawa*^ have studied the effect of <’hromium 
and tungsten upon tlie liard('iiing and tempering of higli-e|K.‘pd tool 
flteel, and have shown that thi‘ first effect of tempering hardened high¬ 
speed steels IS to make them softer, but when they are tempered at 
higher*temperaturi's they again bocomo ifardiy and after heatiiw to 
614” (/. they are much harder than in the initial air-quenehaib^aU'. 
Chromium in conjunction with'carboii is the ca^lse of the great hanlnesa 
of hardened high-speed steels ; it materially lowers^the temperature 
at whieh these steels ean be air-ha^lem-d. In the absence of chromium, 
tungsten raisrs tin* temperature at which tt'injiering ami annealing 
begin and in the pres.-nce of eliromniiii it increases tUc intensity <»f 
‘the secondary hardi’iiiiig anfl raises the t<‘nipering temperature. 
Tungsten st^-cl eontainiiig 18 ^ of tungsten ami ni carbon ean 

be air-hardene<l onlv by nipid air-([uenchiiig from temperatures above 
lOoO' (’ The maMiMUm resistance to tempmng and Oie greatest 
♦Icgree of secomlary hardening can only lx* obtained by getting the ♦ 
tungsten into solution, an<l with modiTii liigh-sperd steels this is not 
eomplet<‘ u^itil a temperature of about 135(1^ (' is nauJied. 

In a furtluT jiaper on tlm initial t<'m[)erature and{pritical c^^yling 
velocities of a chromium steel, (’. A Edwards** with J. N. (ireenwood 
and II. Kikkawa eonfinns tln^contention that*chpomium imparts the 
property of si*lf-hard*ming to steel. He worked with a steel containing 
about ' of chromium and shows that tin* property of self-hardening 
IS governed by the rate of cooling. The* critical cooling velocity 
however, vanes witli the initial temperatifte, being much slower as th^ 
temperature *is rai.seij. 

The penetration of the hardening effect in ehromnim and copper 
steels has been studieS by L. Grenet,** wl^o concludes that copper 
increases the depth of hardening effect in steels and that the influence 
of copper in the presence of chromium is marked. 

Tbe influence of carbon Und manganese upon the eorrosion of iron and 
steel has been studied by R. Hadfield ami J. Newton Friend,'* who show 

“ Ibul^ 1915, 92, 6 ; J, 1915, lOllI 
« /iirf, I91fi, 93, II4; y, 1916, 603 
« Ibul , 1917, 95, 107 ; y , 1917, 630. 

Ibid., 1916,*98, 48 ; y , 1916, 603. 
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that the addition of successive amounts of carbon to pure iron contain¬ 
ing less than 0'2% of manganese results i,n a steadily increasing rate 
of corrosion to a maximum with 0'8% of carbon in dilute sulphuric 
acid. The addition of 0'7% of manganese to the carbon steels results 
in a very slightly Vnoreased corrosion in sea and tap water and an 
enormously increased corrosion in dilute sulphuric aiud. By increasing 
the manganese to 2% and upwards the corrodibility in water is greatly 
decreased and in sulphuric acid is greatly enhanced. 

Tlie theory of the corrosion of steel is dealt with by L. Aitcbison,*‘ 
who concludes that the corrosi.m of steel takes place purely by the 
action of the ferrite or the solid solution. In order that a third element 
in a' cavbon steel shall have, a beneficial effect, it is necessary that the 
proportion of this element should bo sufficient to produce a fairly high 
percentage in the solid solution. He also concludes that the deciding 
factor in the corrosion of a steel is the electromotive force of the solid 
solution with respect to the corrosive liquid, that the pearlite of a 
steel docs not.oorrode asra whole, and that carbides are not decomposed 
by ordinary corrosive agents, but that they merely act as cathodes to 
the anodes of ferrite or solid solution. 

The preservation of iron and steel by means of passivifying factors 
has bccli studied by T. 0. Thompson,** who shows that at atmospheric 
conditions the introduction of varying amounts of potassium bichromate 
into solutions of different concentrations of sodium sulphate, sodium 
chloride, magnesium sulphate, magnesium chloride, and calcium 
sulphptc, inhibits corrosion to a remarkilblc extent. Differences in 
chemical composition and physical properties of the iron and steel 
employed seemed to have practically no effect. In spite of these 
facts the commercial application of potassium bichromate to boiler 
waters is not considered practicable because of cost and uncertainty of 
residts. The action of disiAlium phosphate was also examined. 

The corrosion of cast iron has been studied by 0. Bauer and E. 
Wetzel.*’ Cast iron when embedded in moist soil is .subject to a form 
of corrosion known as graphitisation, iron cancer, etc., by which it is 
convert('d locally into a soft friable grey mass! A fundamental con¬ 
dition for corrosion of this type is tho presence of liquid water. The 
corrosion is accelerated by electric currents The oxidation products 
of the iron are retained in position by the network of graphite in the case 
of grey irons and by the network of cementite in the case of white irons. 

»i /t.rf , lOlfi, 98, 77; J , 191(i, 603. 

Oarneffit Schol. , Iron and Steel ln*t, 1916, 7, 262 

« Mitt JC. Materialfiruf ,1916, 31, 11 ; J, 1916, 1112 
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The preeence of copper in steel spiwars to reilnce its liability to 
corrosion as shown by,E. A. and L. T. Rfbtmrdson** duriijg a discussion 
of the subject of corrosioW befo/e the American Electro Chemical 
Society, and the results of furtlier recent tests" also confirm this 
statement. , 

The vanou.s methods used in the welding of metaH has received a con¬ 
siderable amount of attimtion In the pencil eleetrndi' method of weld¬ 
ing, as descn bed by E A Wildt,''"only just suHieient heat is obtained 
to acdiniplish the joimne of fhe two metals. A high temjswjture is 
prevenU'd beeau.se, as fast as the metal wire used as part of the circuit 
becomes plastic, the pencil must he advAnc^'d to clo.se u)) the spark gap. 
A report on the arc-welding proeea.s has-been jmblished bv the Associa¬ 
tion of Railway Electric En^'ineer8'“‘ in which it i.s shown 4i fliT the 
amount of heat which can be applied depends on the size of the electrode, 
the nature of the welding wire^and the nature of the ]gei;e to Ix' welded. 
It is shown that tlin'e important Changes occur in the metal during the 
welding operation The effects of iiiechanical treatment are eliminatcif, 
the metal is oxidised and rendered cold short unless itss protected by 
a covering of slag, and a varying pro|)ortion of the inipiirities present 
in the steel is oxidised and removed. 

A I'oniparisoti of the costs of o.xv-Ipvdrogyn aiul o.xy-ace^leno 
cutting is made bv W I’. Schuck,'"' and II. li Swartley,*,Juii.,*'" deals 
with recent progress m the u.s. of o\y-hvdrogen and oxy-acefylene for* 
welding and cnttilig of metals. 


J , 191(i, ll.ts 

» Foundry Tradr J , 191fl,%8, 129 

J Amfr. Soc. \£ech K»g , 1917, 39, 4*1 
>01 /Wr. 1910, 44, 700. 

1* Met. and Chem. Eng , 1910. 15, 2\H i 

Iron Age, 1915, 90, 1122, from Iiifert^.Monal Enginf^nng ('ongroti 
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I$y (iKo. Patohin, A.R.S.M. 

hfclurer on Str John Out Ttchnirnl Inthtutt, E C. 

This review deals wijli tlie general metallurgy of the non-ferrous 
metai;,^thcr tliaii tho.se which have an important application in the 
manufacture of alloy steel. It is not claimed that it is exhaustive, for 
a|>art from the limited space available there is the fact that certain 
developments mu.st, owing to preajnf exigencies, he conshlered as 
■secret. 

'■ Oor.D. 

There have been no notable developments in the metallurgy of gold 
during the period under review, but considerable development has been 
made in the improvciuent of recognized .standarii metlioils. 

The cyanide process, with the various modiheations connected 
therewith, still holds the premier place in the methods of extracting 
gold from its ores. ^ 

Amalgamation is still em]iloyod, esiieoially where the metal is 
coafA,', and E.'A. Thom.son and R. Keller' have .shown that in the 
presence of .sulphates, of iron, manganese, and zinc, amalgams are 
superior to pure mercury for this purpoW’. It is eonsidereil that this 
superioijity is due to their greater re.sistance to coating, cadmium 
amalgam being the most resistant, followed in order by lead, tin, gold, 
silver, sodium, zinc. F. R. Sanford- claims that the treatment of 
concentrates with an aijueous .solution of ainmoiiiitni chloride and sodium 
phosphate at about ll.'i' F., remlcrs them amenable to amalgamation. 

The Uelions’ process fpr the treatment of refractory gold-.silver-copper 
ores consists of sliming the ore, after the remoi al of soluble sulphates, 
and then amalgamating in a special amalgamator in the presence 
of caustic soda. At a later stage potassium chlorate is added and 
the pulp aerated. Aeration causes the oxiilation of the sulphides 

' J/ft. and Chrm. Eng., 1916, 13, 367 ; ./ , 1915, 719 

• 0.S. Pat. 1176858, 1916, J., 1916, 606. 

' Min. and Eng. H^orld, 1915, 43, 473; ./, 1015, 1095 
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and the consoquent formation of t^odinm hisulphat®, which reacts with 
tho chlorate on the complex gold and* 811 % er comi>ounj^s, Kaving the 
precious metals in an ainalgain;^I>le londition. dlie free gol<l is 
amenable to amalgamation after the ailduion of the alkali, the complex 
oompoumlH of siher after chlorate has been athb'^l, and tho silver 
sulphide after the foimatnni of tho bisulphate. 'I’ll' pnKoss is suitable 
for ores containing [)yntes, l)lende, inispickel, 'iulplio-tellundes, etc. 

In connection with the cyanide process various causes are given, 
including hy<lrolysis, for cyanide losses.It still seems ijuestionable 
whether the loss supjX)8e<l U) bo due to hydrolysis is not the result of 
tho action (if carlsMi ilioxide. • 

Th« principle of the counter current ^lecujitalion process, or tho 
C.C.l). process as it is now ternuHl,has 1»oen knoun since 190^ ,r'Wiere 
IS a possibility of this methcAl rejilaung leaf tillers as judged by tho 
results of the plant in (operation at tin* Holhnger Co's, works.’’ Tho 
cost worked out to bo aboift^ of the cost of^filteung ith Iwif 

filters as t.iken over a period of 12 weeks. • 

rrecipilation by means <jf ziiie still reinams the most largely used 
metluMl tor the rciovery of jrold from cyannh^ solutions. Additional 
test.s'Miave been larned out by X. Herz on the us(; of zinc dust, and 
the.se may l<*a«l to the fuiilicr utiliz;iiion of this material, all^iough 
according to Irvin’ /me llire.id is gem-rally .is(m 1*, as it is^a tpiestton of 
capital outlay. 

H. U. Conkhn‘^^di"'< nbes .i method of pre« ipitating gold and silver* 
from eyarnh; sf^lutions by jikmiis of movmg zinc balls in an inclined 
/.ine-hned cylinder, this*may jimvc to be a \aliyible innovation 
Kleetrolytic prec»iiitatioii is slated l«j' O. II. Cleveifger'' to less 
complete than [in^cipitation by zinc, and foi sake of economy it is 
better t<> prodpitato partially by electrolysis and complete the 
precipitation in zinc boxes. On a( count of the low coiyluctivity 
the eledrixles an; placed only 1*, in( he>^ apart. Ia‘a<l is the usual 
material used for (•ath(Kles, and in AnuT^'an practice it is also used for 
amxie.s, whereas on the Itand iron anodes arc einployo<l. • 

The conversion of*precipitatc to bullion is an extensive problem 
account of the varyir^ composition of the material obtaiiie<l from the 
clean-uj). It has been found'® that the restdual slime from the usual 

* II A Whltfl, i/ Cheyn Mef awl Mnt Sor , S, Africa, 11)10, 16, 21, </, 1915, 

I2S4 ' L B Kaiifrs, Md awl Vhnn Kwj , 1917, 16,94. J , 1917,220 

* Mot and Knq M'orW, 1910, 43, 709; ./, 1915, 1204 

■ aii(/.SVi 1910. 112, 116.* 

^ Eng. and Mtn J, 1917,103, 190 ; J. 1917, 21)2. 

® Eng. and Mxn J., 1910. 102, 579 j J, 1916, IIU. 

Eng. and Mm J , 1915,100, 023 ; J., 1916, 1006. 
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aoul treatment, if agitated with sulphuric acid and potassium bichromate, 
yields a bullioL practically free from zinc, lead, and copper after fusion 
with nitre and borax J. Penliale” has paVented a process for treating 
zinc-gold slime which consists of mixing the dry material with about 
10% its weight of litharge and an excess of carbonaceous material and 
retorting this mixAire, whereby zinc is distilled off and lead bullion 
loft behind. 

The treatment of by-products from the Tavener proce.ss has been 
confined in the past very largely to the blast-furnace, but at the Alaska 
Treadwell mine this has been superseded by an electric furnace.'- The 
furnace is operated on thi; lignting circuit through a 50-kilowatt 
transformer. The charge con.sists of old reverberatory hearths, 
lithargeijr.'oke, scrap iron, and refinery by-products. The advantages 
claimed over blast-furnace practice are a considerable reduction in the 
mechanical los.s pf gold in flue dust, a clearer slag free from metal 
shots, almost complete control ovef' the melting temperature, and 
Unproved working conditions for the operators. 

According to J. H. Hance,'^ bullion bars obtained from “ cyanide ” 
gold show variations in composition due to segregation, and this is 
well marked when the metid is ijractically free from silver. If, however, 
9% to 10% of silver is present the bars are homogeneous. 

TurnLug now to the treatment of comphsx ores, K. B. Moore and 
H. E. Edmands" state that certain arsenical-antimonial-sulphide ores 
only yield 50% of their gold content when trexted by ordinary 
methods such as amalgamatiqn, cyanidation, etc., but after line grinding, 
roasdiig suflicieutly to liberate the gold from the sulphides, nuxing 
with oxidised ores, and agitiiting with sodium sulphide, cyanide 
extractions of over 80% can bo obtained., The cyanide consumption is 
equal to about 1 lb., and,the cost 9«. per ton of ore. 

In a fcport on the treatment of antimonial gold ores from the 
Murchison range, 11. E. Alam“ shows that where antimony is not 
much above 1%, gold can bo, extracted with fair success by the usual 
Methods, but, as might bo expected, the cyanide corfsiunption is 
always high. 

Flotation tests mad.o by F. Wartenweiler," usilig a mixture of wood 
creosote and jiaraffin on arsenical pyritic ore from Barberton, Transvaal, 

" Kng. Pat 14921, Oct. 21, 1915, J., 1»1«, 475. ' 

’’ W. P. Lass, Met and Chrm Eng,^ 1915, 13, 560; J, 1915, 1013. 

'• Min. and Eng V’orld, 1916, 44, 601 ; J., 1916, 543 

u J. Cornier of Mine*. H'. Australia, Feb. 1915; .J., 1915, 908 

It J. CKem., Mel., and Min. Soc , Africa, 1915, 16, 322; J., 1915, 964. 

» .r rLene Met and Min .Vnc ,9 Afrim IfllR 17 87. .1 1917 290 
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gave good results. It was found that the middlings and tailings were 
directly amenable tie cyanide treatment, and that aftef roa8ting^ the 
concentrates could Iw amalgamated and cvanidisl. The eatimatetl 
extraction on a commercial scale was put at 81 

In connection with the treatment of West Afri^n graphitic schists, 
W. K. FeldtmannJ’ ha.s patented a method for dissohing gold by tho 
use of sodium sulphide solution and precipitating the metal by means 
of metallic cop{>er or copper sulphide. 

SllA’Elt 

.Mt^t ot the development.s connected wflh t[ie production of silver 
have lieen in tho direction of increasing the eiricienoy of wha^ Irfay be 
termed recognized standard nietluals, amfi as am.-ilgamation and 
cyanidiiig. 

The tailings from high-grade silver ores loft after a'lnalgamation in 
strong cyanide solution.s ctirry notable pro|)ortiotis of mercury which in 
chielly in the form of sulphide. This can be •rei’overcil'' by leaching 
the filter cakes with a solulioa containing 1/ of sialiiim sulphide and 
1% of soilium hydroxide, and precipitating the metal on aluminium in 
the form of foundry waste. • 

C. K. Morris'-' shows that in cyaniding'si.lptmle ores the addirion of 
lead acetate giv>'.s a slightly better extraction with fresh .soh^ions, but 
a slightly lower one with mill .solutions which contain zinc. 

Tho difficulty of extracting silver by cj’atiide solution from the El 
Favor .Mine ores when aasociated with manganese pxidc'-" has been 
overcome by roasting such ores with 'M'/ of salt at a low tent[ll;rattire 
for about I.") minutes prior to leaching. T'he alternative method 
suggested is that of roasting the ore under reilitcing conditions, .as 
when mixed with powdered coal. , 

It would appear that there are difficulties at the jiresent time in 
obtaining aluminium powder for use as precipitant.As an altorna- 
tivo the siltger may be precipitateil by sodium sulphide solution andUie 
sulphide precipitate treated with sodium hydroxide ip the presence of" 
aluminiiun ingots. , ^ 

With reference to the treatment of the Cobalt district ores, at the 
Canadian Copjier Co.’s Copper Cliff works^ the ore is smelted and 

" Kng. Pat 1Z6M, I«I4, J, 19)5, 720 

'* E. B Thornhill, Jfia aiui Enq. Worjd, 1915, 43, 329i .7 , 1915, 1014 

'• Eng nnd Jtfia J. 1915, 100, 189 ; J , 1915, 908. 

“ W. N«J, J. Cktm UeU and Uin. Hoc , S. Africa, 1916, 17, 9 i J , 1910, 1113. 

" R. B. WataOB, Bnll. Canadian Imt. Min. Eng , Nov , 1916 ; J., 1917, 459. 

” R. W. BridgM, Eng. and Min, J , 1916, 101, 646; J, 1916, 604. 
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silver bullion, ejMsisB, and slag thereby produce<l. The bullion, containing 
about 75% of the total silver, is cupelled in an, oil-fired cupcUation 
furnace, whilst the spoiss is given a chloridhsing roast and then leached 
with thiosulphate for the recovery of silver. This treatment does not 
completely remove the silver, so that the residues are again smelted and 
the speiss treated as before. The resiilues from the second treatment 
are dried, roasted with 80 <lium nitrate and sodium carbonate, leached 
with water and finally with thiosulphate. 

Attention has been given to the intluelice of sulphates and sulphur 
dioxide on “ .spirting,” and the [irevention of this trouble as connected 
with castings. VV. Stahl'-'' describes a method of obtaining sound silver 
castings which is essonti.illy a “ poling ” operation for de-oxidising the 
metal hw bre it is [Miiircd. 


MRItCUItY. 

Koeenl jirogress m the metallurgy of mercury has been principally in 
the direction of wet concentration, the briquetting of the concentrates 
and fine ores, ai.d the use of iiiulti]ile hearth roasting furnaces. 

Wet concentration has become more general on account of the richer 
mercury ores becoming oxhaiisteil and the necessity of treating low 
grade material. There is still room for improvement in this 
direction* 

Briipiefting naturally follows concentration unless the entire output 
of concentrates is to be reduced by methods similar to those adopted 
for lino ores. Up- to the [loesent the ditficiilty has been oo find a 
satisisqtory bimhir which must be free from volatile hydrocarbons, 
otherwise considerable trouble i-i expiuienccd in the collection of the 
metal. 

According to W. If. ■latiiders,'-' multiple-hearth roasting furnaces 
have scartely pa.ssed the experimental stage, but he states that they 
have proved more economical than the Scott tile furnace, or furnaces 
of similar type, especially in fjtel consumption 

t,F.AJ>. 

The density of lead increases if the pure mefal is suspended in a 
40 '% solution of lead acetate containing 100 c.c. of nitric acid (sp. gr. 
116) per litre. Dilatometric meajiirements'''’ leail to the view that the 
changed lead is made up of allotropic forms. ' 

“ Mttalt «. Krz, I'JIt), 13, 297 ; J., 1016, 1263. 

" Kng. and Min. J., 1016, 109, 630; J., 1916, 1160- 

® K. Cohen and W. D. Helderman, Z. ph^nk. CJtfm., 1010, 80, 733; J., 
1915, 908. 
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There have been no ntriking changes during the last twoyejirs either 
in the preparation or the smelting of lead ores, ffrfnd nwistiiig has 
been praotioally su]x*rse4le(f by bhisi-roiistnig ami sintering, and where 
the old style of ^oa.^tlrlg in a niechanieiiHy rabhle<l hearth is still in use, 
it is now generally followed by a linishing nuM on a I )wight*Lloyd 
machine or in one of the types ot blast-roasting 

A S Dwight'-'" staU‘s that to bring the sulphur content m the roasteti 
material down to i? / the neisting oporniion shoidd be carneil out in 
two stages, initial and final. * • 

No appreciable change has taken place in the design of blast furnaoes, 
but impnm'inentft have been made in* funiace working and ocoiiomios 
etVected in the handling of the eharges^ A nmdern rectangular fj^rnaoe 
will .smelt 200 to 2.->0 tons of ore per ilay, using 10 , to *^of fuel 
when working at a l>last [)re.ssure of 2 to 2.} lb. per Kpiarc iru-li. 

The influence of the shapt^of tuyere on tin* rate fyueltiiig is shown 
by the re-ulls of evpeninents Tarried out at Cockle Creek Smelter, 
N S W ■' It ua'- found that large ilianieter tuyeres give better resuTtH 
tliaii coniuil liiyeri ■'Using air at the same Hlast pre.%ure 

Kich leail nre-* are still sim^ted by (he Klintsliire j)roces.s, and it is 
interesting in fl)i‘' M)niie«lion (o note that .a continuous furnace of the 
hon/«intal (yjie for the (n'atmeiit of till" i la''s of ore has been pa^tented 
by C .1 He.t\«Tand K A (.’lan-iiHUit '' • • 

* • 

« CorrKR 

A r«\iew of tlie oiitjiut of copper in tliT various pnwliu iiig eountries 
>! the world IS given in the Knf/ui(t rtio/ and ^f^lnll>f• diniiiuiLi' ^ Th(} 
consumption III the, Cnited King'loni in l!D.'^ was 140,300 tons, the 
amount pHslmasl in metnllutgieal works 52,1?)0 ^)Il.s, whilst the output 
of mines was only 3o0 tons • 

With reference to the mechanical propiTln*h it lias Immui found that 
these are iirifiroved by the addititm of nuke) to the metal, which caUHOH 
an increase in l>oth thi* tensile strength -Tnd the percentage olongatioijA*’ 
L (iuillot’* has invi^Htigated tIuM'tfect of cold working, ami reports th^, 
there is no reiatumship between tin? hardness ami tlie tensibi strength 
of worked metal * ^ * 

Whibt there have been no striking developinentH in pyrite smelting 
during the past two years, much valuable information can l)e obtained 
• * 

« Knfl an<( Min J, 190), 102, UTl ; */ , lUJU. Hrj!! 

A W. Tournay-Hinde. Eng. and Jfin ■/ , 1910. 102, 99:1; -/ , 1910, WIM 
Eng Pat 6075,1915,^7,1915,1150. 1917, 74 

" W Stahl, Mftall u. Erz, 1916, 12, 179. J , 1916, 62. 
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from K. C. 8ticht’K review^'-^ of the Mount Lycll practice. According 
to H> 0. IlofmSn,^^ partial pyrite smelting is now'generally adopted in 
America and coke-sinidting of roasted' coppe'r ores is being abandoned. 
Considerable attention has beem given to the collection and treatment 
of fiiie <lust and fimP', and in place of bri(pietting these materials the 
method of mi.ving with converter slag or agglomerating by blast roast¬ 
ing is being adoptcil. 

In reverberatory furnace practice considorable developments in the 
mothodoof firing have taken place. Oil and coal dust firing is now 
becoming common, as it avoids loss of heat in the fire box. A typical 
example is to be found at Ai’-iconda, where a furnace 117 feet by 25 
feet i“ fired with coal dukt. 

In coViV'tsrter practice acid linings have been almo.st entirely superseded 
by basic linings, and in this connection the proposal of J. B. F. 
HerroshofP' to 'ise refinery slag as silicioi's material in the converter, 
is interesting. 

Blast-furnace treatment of copper-gold ores has been adopted at .Mt. 
Morgan,*'’ Qiice'.island, in preference to reverberatory furnace treatment, 
on account of working considerations, and not on account of the slight 
differences shown in profits. 

F. K. liathe*" deals with the ipiestion of metal losses in copper slags, 
and the f,,eneral coindiision arrived at is that sulphide and oxide exist 
at the same time in these furnace products. Investigations carried out 
at the works of the Granby Consolidated Mining, Smelting and Power 
Co., Ltd., Grand Forks, B.C.y have shown that by deopening'tho blast 
furnecos and employing a .series of settlers for the slag the copper 
content of the latter can be materially reduced. The proposal for 
reducing the loss of oxidised copper in slags, by providing the rever¬ 
beratory furnace near the; skimming end with a wall sufficiently low to 
allow the’slag to run over, and yet keep back the matte, and by adding 
pyrites to the slag separated^ is regarded as promising. 

Progress in the hydro-metallurgy of copper has been very largely 
confined to moelifications of wdiat might bo termed stanilard methods. 
It is stated by S. Barth,*' for example, that the roasting of cupriferous 
pyrites can bo carried out in the Bracq-.Moritz fubnace so that 87 % of 
the total copper in the roasted material is in a soluble form. 


Proc. Austral, fnsl. ifis. Ea^ , 1915, 10, 75 ; ./ , 19111, 1 Ik 
« J. Pranktiu Inst., 19l«, 181,' 83 ; J., 1910, 257 
** Eng. Pat. 8219, 1915 j J., 1915, 803. 

® B. Magnus, Eng. and Uin. J., 1910, 102, 808 ; J., 1910, 1159. 
•• Eng. and ilin. J., 1915, 100, 216; J , 1915, lOU. 
i; rk.m lais a »5 ms. J 1916. 1149. 
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A 2000-ton If.-iohinj; plant'” was completed at Anaoondain May, 1913, 
for working up a dump of twenty million tons of tailitigs containing 
0-64^ copper and 0 IK oz. Alver per ton. 'I'he material is first given 
an oxidi.sing roast at a low temperatnre.in liirnaces ot the McDougall 
typo, then leached with three solutions cont;iining|varying pro|iortion.s 
of sulphuric acid jnd salt, and finally washed «itlr«ater, Coi)])erand 
silver are recovered from the .solution.s hy me.ms of iron. The total 
extraction averages HO;' of the cojiper and GO of the silver. 

The treatment of .slime confaining about 1 co|ipcr resulting from 
the rough concentration of the ore of the Burro Mountain Copper Co., 
as arranginHiy .1, Douglas, ’'' coiisist.sofTour es.seiitial .stage.s, de-watering, 
roastjtig, le.aching, and electrolysing. 'I'he »at»r content is first rei^uced 
to 30, by .settling, then brought down to 10 by exposing-^.rair in 
shallow pans, and tin,illy to I by passing tl’rough an oil tired rotary 
drier. After disiiitegrationjit is jiasscd to a six-Jie^rth McDougall 
furnace, in the third hearth of w^ich fuel oil is burnt so as to niaintain 
a maxiiiiuiu temperature of .olO'C. The hot roasted proiiuct is then 
delivered into a long, inclined, rectangular trough ci)iit.ainiiig dilute 
sulphuric acid of 3i strength, and from this to seven Dorr thickenors. 
The cop|K‘r is finally recovered by electrolysis of the siilphato solution. 

The recovery of copper in burnt pyrites is cirected at Pernau'” by 
ro,asting with salt according to the Biiddeus" proce.ss, which,employs 
compres.sed air The tro.atm-nt of low grade carlsmate oros with a. 
solution of ahiniiniuiii .sulphate’-^ will no doubt extract copper, but a 
'treat deaf depends in proce.sses of this de.s(iri|itioti oij the cost of regen 
ei.iting or prisluciiig the .solvent. 

♦ * • 

Zinc ^ 

* 

At the beginning of the war the position o/ the zinc industry in this 
country could not be considered as altogether satisfactory,Jiiit it is 
gratifying to note that the Ciovcriimcnt liixve arranged to take at least 
100,000 tons of Australian concentrate.s, n 10 years and up to 4,600 
tons per annum of the spelter prixliiced in Australia over the s-iitie 
period. . — 

The development if the spelter industry <s net out very fully by 
E. A. .Sniith.'^ .1. C. Moulden’s [laper cm*“Zinc, its production and 

•’ K Labi [,ud 11. W. Aldncli, Mm nnil A',;y. IVorM, lull), 8, :igl ; ./, 
19111, 1019 • 

” Hee L Addickn, Mrl itj%d Chrm Imq., 1915, 13, .5:11 , ./ , 1915, 1014 
•I Mefdll u JCrz, 1915, 12, .379. - 

•' Her Pat. 285888 ; ./,4915, ll.V) 

-1. Erd6«. Eng. Pat. 4658, 1914 , J, 1915, 875 
« J hut. of MftztU, 1916, 18, US-I “4. 8ec ./ , 1916, !»96 
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industrial application,” read before the Society of Arts, in May, 1916,*’ 
shotd'l also be lonsidted. Progress in the metallurgy of this metal has 
been principally in the direction of obtaining improved extraction and 
reduction of labour costs chiefly by the use of ga.s-fircd furnaces, 
worked on the reg<^?erative system. Klectric smelting, however, has 
passed the experimenlal stage, and has been proved to,lie of commercial 
value. In thoC6te and Pierron process blemlc is smelted in an electric 
furnace without a preliminary roast and lead is recovered at the .same time. 

According to the method worked out m the University of Utah,*^ it 
is possible to remove iron sulphide from very jiyritic zinc ores by 
treating in a reducing atmo.'(i)here at 600 C. and then leaching with 
dilutit,sulphuric acid. ' 

The liegeler mechanical roasting furnace is .stated by M. de 
laimnien'"’ to be eniiiloyed almost exclusively in the United State.s, 
where labour is i.!X[>ensivc and fuel chcap.f He also states that of the 
mechanical furnaces tested in Europe during recent years for blende 
roasting, the do Spirlet typo has given the most promising results. 

The Roitzheiwdtemy continuous distillation process'" is a distinct 
development in the treatment of the roasted ore. 'I'liis process 
consists of feeding the pre-heated charge into the top of a vertical gas- 
fired rytort and mechanically discharging the residue from the bottom 
in such a-way that the open ends of the retort are sealed to the air. 
The advantages claimed for the process are a considerable reduction of 
labour, reduced consumption of refractories, and a general saving in 
costs. In a somewhat simik.r process patented by J. M. Ifyde*'* the 
roastud^ore mixed with the reducing agent is led into an inclined 
retort, the zinc va[Kiur collected In an external condenser, and the hot 
residue tni.xed with Hnxes .and smelted for.the recovery of other values. 

The majority of the .vet processes are now as.sociated with the 
productioh of electrolytic zinc, which is dealt with in another section 
of this volume. A modification of the bisulphite process'” consists of 
treating the ro,asted ore with zinc bisulphite .solution whereby .sulphite 
is 'ifirmed which is afterwards converted into bisulphite by sulphur 
dioxide. 

Several patents have be'en t.aken out for reducing the oxide under 
electrically heated conditions. A patent by W. M, Johnson and others^ 

** J. Roy. Soc. Arts, 1910. 

Mtn anti Kng Worldy 1910, 46, 087 ; J, 1917, 

« Chem. TradfJ, 1910, 68, 256 ; J, 1910, 426. 

M Liebig, Mftathu Erx, 1910. 13, 143; 1910, 840 

« US. Pat. 1144037, 1916 ; J, 1915, 837. 

« Fr Pat. 474:100, 1914; .7. 1915, 803. 

« U.S. Pat. 1165371, 1915; J, 1910, 259. 



Bpccitics that the roai-teil ore shall be heattxl with earbon to llbO C 
in muffle retorts and the residue treateil with additiomrf earlKin ijnder 
electrically heateil conditions but acconling to K. W. Hiyhliuld'' the 
oxidised material is feii on to eleetriiall^' heatisl earlHin after treatment 
with carbon niono.\ide. f 

The piinticatum o^ eoiiiiiion spelter has rFieived considerable 
attention, anil W It Inyalls'-’ states that by redistillini; with pro|a’r 
control of the temperature and sejiaration of the lil■^t distillate, a hiyh 
grade spelter low in e.idniiiiin,* can be pnsliieed • 

According to F diiretzka,^' eleetrieally heated furnaces are uiiieh 
more advairtageoiis for the re-distillat*ioii ^if spelter, and providtal the 
distilfation is earned out at a low tem|a'rature*there is no dittieu|^y in 
obtaining spelter containing b’J 7 to yti 9 of zinc. • 

(iailnuii has been found in small ipiantity in the zinc lead ilross 
reraaiiiing from the (listillatn^i of spelter '' It appi;|ir!j in the form of 
drops, resembling men iirv, on t)!e surface of the dross after this has 
been e\|H>seil to thi' weather for some timic 


Tin 

The important prohlem of tlie prc-ent day as far as tin Is oon»erned 
IS the s,iving of laliics in the shines. |»rodik'ed in concentnation 
Keseanh work in this connection has been entrusted to tlie Iu*stitutioii 
of Mining and Metallurgy by the I’rivy Council Keseareh Committee,* 
but up to the |iresent no results ha\e lieen published 

There has been little, if any, alteration ui the metliods employed for 
th ■ reduction of tin coneentrates Itjs true, howevei*, that nmiit^oiiH 
patents have been taken out for the reeoi^y of the metal from 
this class of material and smite may lead to valuable [iractical results 
The treatment of siiljihiile tin ores has always been an iiueresting 
problem. The following methods have been tried and have resulted in 
partial siicce.ss (1) reierneratory furiiaie smelting in the pre.sonce of 
iron or carl|pn ; (2) pyritic .smelting, ^.’t) blast-roasting, followed jgf 
ortlinary bla.st-fiirnate smelting. ■) II. Lcvings's jiroposes to treat, 
these ores by blast-^jirtiace smelting, after Jiilast-roasting, and then 
treating the copper-tin alloy and matte formed in such a wav as 
to produce a silver-copper bullion and tin oxide, which is volatilized. 

“ Eng Pat 11)14; g^SIl.'',, 838 

J Intt of Mctalt, 1910, 16, lt)6-19ti; J., 1910, 1020 
*• Chem Ztit.. 1916, 40, 885 ; J, 1916, 1203. 

** W, F. Hillebraml and J* A. Scherrer, J. Ind. Jing Chem , 1910, 8, 22.5 ; J , 
1910, 473. 

“ Proc Amtral Imt. Jfin. Ert^, 1915, 19, 183; J, 1910, 119 
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Ai.uminium. 

Tbe over-U)(!rea»ing demand for light alloys,» especially for aero¬ 
nautical work, and the advisability of substituting a satisfactory 
metal or alloy for copper wherever possible, has given a great impetus 
to the aluminium imlustry. 

The \180 of alumiftium for electrical purpose is fully dealt with by 
E. V. Panncl,** who states that owing to aluminium alloys tending to 
deteriorate in use they are not to be recommeniled for electrical 
purpoBor. Pure aluminium rods are ‘being used, however, quiet 
satisfactorily as conductors in accumulator stations and elsewhere. 

In view of the extended use of light alloys mentioned' above, the 
roBulfs of H. .Schirmelstor’s’’' investigations with reference to the 
influen'(!e'''jf the common metala on the properties of aluminium, are 
important. 

Considiirable attention has been devoted tc the jointing of the pure 
metal and its alloys. According W Panned,permanent union of 
alununium surfaces is oidy attainable by autogenous welding with or 
without the use of an a'lkali sulphate or Huoride as a flux. Solders, 
however, are still cmploye<l, the composition of which varies 
considerably as shown by the following patent specifications. --- 
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The treatment of potuikiming.s, turnings, etc , tor the reco^c^y of the 
metal is a probhun that will have to be .seriously faced, but up to tbe 
present qiateuts, relating thereto <lo not .show much of a novel 
character. , 

The pro<luction of aluminium is essentially an electro-metallurgical 
ptoblom (see p. ‘292). 

■ 

Ai.i.oys. 

The amount of information available on this subject is so extensive 
that it is only possible in a report of this character to give the briefest 
rf.sw/U' of developments during the past two vears. 

Amer Inst, of Metals, Sopt,, lUia ; J , lUt.j, 1008 
u Stahl m Else,I, 1915, 38, «48, 873, 990. 

“ J. F. Gross, U a. P«t. lU.O.SOT, 101.'); J , 1910, 878 
“ J. Csjocca, U.S. Pat. 1101012, 1915 ; J, 1916, 54. 
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C. 15. Burton** gives a full account of the manufactufc of cariridgo 
brass (70/30) the total impi^ity in which must bo less than 0-4 , , but 
arsenic, antimony, lead, and cadmium must lie liolow 0 03 

The influence of arsenic on brass* has been investigated by 0. 
Smalley.'" The general conclusions are that anseni/enibrittlos all Cu-Zn 
alloys when it is present as free arsenide, but the arsenide films do not 
affect the cold working properties of a-bra.sses to any aypreciablo 
e.vtcnt, whereas it is detrinjental, even Hhen prisciit in tjie most 
minute quantities, to the physical properties of hol-aorked brass 
without affecting the hot tiorking ^jroperties. The annealing of 
arseiiiial br.iss is dealt with by C. 11. Matllewai^n and M. Thalheimer."^ 
According to 1*. D. Merioa and K. W.'WiMsIward'*' initial presses in 
brasses vary in distribution* and magnitude, the oiit.snle layers of 
extnidisl and forged rmls being under compresHion and of wire-drawn 
reals in tension. • , * 

The presence of initial stre.s.ses of large magnitude re.siilts in failiiriSi 
by fr.actiirc or fissure. Valuable contribiilion.'sto the si^iject of brasses 
and bronzes were made by.O. F. Hudson and 1! .M .Tones, ]). 
.Meiieghini, tb H. Desch and II. Hyman, and \V. li. Barker, .at the 
autumn meeting of the Institute of Metals,'" ISl.'i, on the coiistilution 
of ternary bra.s.se.s, striictiind changes in iinJiistriifl bra.s.ses,^the lorfosion 
of gun-metal and br.isses, and the lalue of phosphor bronze Jor high¬ 
speed superheateil steam turbine blades. 

The third report of the Corrosion Committee wa.s prc.sented at the 
1316 Spring .Meeting'*' ainOlealt with experiments on liard drawn and 
annealisi tubes of 70/30 brass, Adiuiralty metal, |fliosphor-brdnze, 
aluminium-copper, etc. None of the alhiy.s .tested proied entirely 
satisfactory. At the .same mifliting A. .Stansliehl gave a .oinprehensivo 
summary of the use of electric furnaces in non-ferrous iiurfallurgy, 
F. C. Thompson a paper on the effect of heat treatment on a series of 
Cii-Ni-Zn alloys, and W. H. Withey a paper on the analysis of 
aluminium and its alloys, whilst A. A. Bead and K. H.Creaves showed 
from their study of the ternary alloys of Cu-Al-Sn thjit no advantagr 
is gained by 8ub3tituti|ig aluminium for tin in gun-metal. 

The Annual (leneral Meeting, 1917, of •the same Institute'*" w.aa 


iiai/. sag .7, Ulffl, 101, 117 1 .7, 1911), 710 
*' J., 1917, 36, 429. 

® J. 7<«t. 0 / Mfliilt, 1916,'ie, ISj J., 1910, 1004. 

J. Franlhn 7»»t., 1910, 188, 803 ; J., 1917, )40. 

“ J. Imi. o/'Metalt, 1916, 14 ; J., 1916, 1016. 

“ J. Iml. of UetaU, 1910, 16; J., 1916, 472, tl.l. 

“ J. Itut. of MetaW, 1917, 17 ■, J., 1917, 32I-.S25, 
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devoted priiicijjally to a genetal discuBsion on the melting of non- 
ferrofis metalB (see also section on Fuel, pageij :16 8e<|'.). It appeared from 
this (liscussion that gas-lired ft^rnades, whether using high or low 
presaure gas, have the advantage over coke-fired furnaces, although the 
latter are more largely employed than any other type. 

Blemishes formed on the surfaces of rollcsl luass .during annealing 
have heen traced"' to mineral matter arising from the HOa[)s in the 
lubricating greases U8e<l in rolling. The paper by II. W. Brown.sdon"" 
on the use of nitre cake in the preparation of pickling solutions for 
brasses is important in view of the difficulty of obtaining the acid 
supplies reipiired. < 

The heat treatment of 10 / aluminium bronzes has been investigated 
by A. I’ortevin and G. Acnou.''" The two alloys tested were similar in 
composition except that one contained 1 of manganese, and records 
were made of the'Influence of varying tire (picncliing temperature and 
mheating after (pienching from 800" G. and tfOO" G. 

An exhaustive examination of the Al-Zn alloys has been made by 
0. Bauer .and '(). Vogel,'" who devoteil considerable attention to the 
corrosion of this series of alloys. They found that if such alloys were 
immorsed in a solution of potassium carbonate, BO<lium bicarbonate, and 
potassium bichromate,at a .suitable temperature, a coating was formed 
which resisted the action of tap water and sea water. 

Systematic investigation of the gold-coi)per alloys by N. Kuriiakov 
and others'' has revealed several interesting points especially in 
connection with t'ne heat trdatment, rolling, and wircMlrawin'g of alloys 
of 'certain composition. 

The control of platirmm has given considerable impetus to the use of 
the alloys of I’d-Au and IM-Ag. According to F. A. Fahrenwald,’* 
tungsten and molybdemlm can be substituted for platinum iridium. 

C. II. Tonamy'" has show n that X-rays can bo used for the detection 
of blowholes in metal castings, and by t.aking radiographs in two 
iljrections at right angles the depth of a blowhole beneath the surface 
».can bo determined. This was confirmed almost simultaneously by 
W. P. Davoy,'" who has given a useful exposure formula which involves 
the thickness of the metal. 

^ Hfl- Mr!., 191.';, 18, 101 
• ” J , 1917, 36 , 675. 

•• Rre. Mel., 1910, 13, 101 ; J, 101«, 1114. 

Mill k .Vats. 1915, 33, lr«;V., 1916, 54.a. 

t' J. Rum. Phy, Ckem. Soc , 1916, 47, 871 ; J , 1915, 1254. 

” Mm. and Kug. World, 1916, 44, 600; J, 1916, 546 
1* J. /ml. of Melah, 1915, 14, 200; J., 1915, 1016. 

P Tram. Amer. F.lerlrorhem. Roc, 1915, 88, 407 ; J , 1915, 1095. 
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Concenthaijon. 

There is still a divergeiire of ojiiiiion as to whether this sutijcct 
belongs to the domain of the metalUrgieal or mining engineer, ami 
therefore it is not pro|Ki.sed to do mofe than refer to the extent of 
the work earned out. In the United .St.-ite-s'* th(*."e are probably 200 
ore dotation jdantH in ruieration using a \ariety of oils aceording to the 
class of ore treated. Ddferential dotation of such sulphides as galena 
and lilende is now |K).s.sible. if .the numerous patents taken out fceently 
can be aeeepttal as a guide, and the difficulty of treating oxidiscal ores 
by this process is not insurmountable ^iroviiled such ores are given a 
preliminary treatment with a sulphur com^uinl. 


R J Andorvin, Mrt do'i chrm Emj , 14 1^<5, J , ^112 
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ELKCTRO-CHEMLSTRY. 

By Aiithijr J. Hai.k, B.Sc., F.I.C. 

('"ifi/ finil (hif'ldi CiiUfigf, Ftntburt/, K (' 

In rcvift'viiif' tlin progrR.ss of cloctro-oliomiatry during the past three 
years, no one sjiocial line of advance can he easily distinguished. Healthy 
and steady develojinient, as a wliole, has characterised the progress 
of the last few years. Electro-cheinistry, besides possessing special 
spheres of its own, has penetrated into [iractically every branch of 
chemistry and compelled the recognition of its general utility. 

DkvRLOI'MKN'T ok I’OWKR AND Pl.ANT. 

Increased utilisation of the world's water powers is rejiorted. In 
Norway,- e.Ytension has been applied to the production of aluminium, 
carbide, and cyanamido. In South Africa, the development of water 
power is to be utilised for production of materials for agriculture and 
mining, carbide, cyanide, cyanamide, and ammonia, with' power at 
an Sstiffiiated cort of O' 2d. )ier unit, and in the event of the cost falling 
below this ligiire, direct nitrogen fixation and electric steel making 
will be developed.’ e 

A large power scheme is in operation in Tasmania' the main water 
storage being the Great Lake. The present output is 10,(XX) h.p., but 
this may be increased to 2.5,000 h.p. or more. The, minimum charge 
lios boon fixed at £2 per h.p. year (about 0-08d. per unit). Most of 
the power is to bo used for zinc production (eleotro-metallurgical and 
electrolytic), caustic soda and bleaching powder, carbide, steel, ferro¬ 
alloys, and cement making. It is also proposed to manufacture 
aluminium, nitric acid, and per-salts. 

In a paper dealing with electro-chemical plant,* the great importance 
of low-voltago machines of high capacity is emphasised, as well as the 

' £it(/ineer\H^, 1915, 100, 673. 

* Rfp(M'( S Afnean Insf, E Jun 1916; .7,1916,896. 

* Proc.Soc Chem Iml TiWona, 1916, 419; J., 1916, 1266. 

* J L Yardlej, Amer. Elect. Soc , Oct.’ 1917; J., 1917,1182. 
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value of the contrivaurcs now used foa variation of vo^tajie in electro* 
chemical work, such as “ bolster " control. The perfecting of indflction 
ro^^iilator control now provides C(mvei|ers ui which considerable voltage 
variation is po.s.sible. * ^ 

PkIMAKY*(T’.LLS. DkI’OLAKISKR.s. SkcoNDAHY CKhLS. 

During the pa.st three years most of the work in coniiectnui with 
pnniarv cells has been devoted to the iinpro\enient of the l^•clanclle 
drv red hv iJHTeasiiig the ellicicncv of the depidariNcr. bv adding new 
ingredi 4 *ntH*to the ele< trol\if, or l>y intro^bicing an absorbent material 
in dll' make-up of tiie eell * • 

A few primary cells (»f new design hay<i been annouin-ed For 
examplf, in <me. rarbun forms the positiv<' plate in a solution of hvdro- 
brtumc or hvdriodic acid n|ixed with sulphuric acid , the negativi* 
plate IS likewisf nf carbnii and is immerseil m a solution of mtrie 4^r 
chromic acid, and Milpliurou.s acid or other rfdm ing agent is ]»resent 
in the liijuid to regeu'-rate acid from the halog^m Iiber.ited in the positive 
compartmeiitA 

III aiK'ther cell the negatne plate is of tm coate<l on om* snlensitli a 
la\er of sulphur, so that a sulphnle of the positiwi* metal (zinc) is ffirmed 

during action. The electrolyte is a solution of alkali or alkafine-earth 

• • 

clilorides and the [»rfi ipitated zine sulphide mav 1 m? collectiMl.* In two 
cells whi<'li contain an alkaline (•leetrolyti*. and ziin; anode ])lates, one, 
1,.'S potasli for electrolyte lyid a negative j^ate of gra*phite and mercuric 
ox'de’; 111 the other, alkali ziiicatc is mp:ed with the alkflline eleeft’olyte.' 

Ah regards the addition of absorbents to ord'iiary dry cells, according 
to one patent* tlie earbon afld zinc are separate*! by [M)rous material 
such a'' cotton W(M)1 ini.xed with amnumium chloride, and 4 piei'C of 
absorbent material saturated with zinc clilynde is placed m-xt the inner 
cleetroile. ^ 

In anothej prnce.s.s/'’the container is made of pulp reinforced liy ^n 
cmbechlcd metal widiiing , inside tlie container is the zine plate affd 
next to this a layer ^f absorbent material s;^,ur^tiMi willi aluminium 
• chloride and a filler including mercury salt.?. The eh‘ctrolvte is made, 
up of glycerin, gelatin, and ammonium, aluminium, and zim- chlorid(‘s 

• 

‘ Kilg. I’at 112 lillfi, I2f> 

‘ Knff. 7'al 10.1020 (1»(1«) ; .1 , 1017, 20.; 

' Eiir Pal 968.t (HM5) ; J , 1016, HOT 
' Eng Pal 16471 (1015) , ./ , 1016, 1066 
• Eng Pat. 18711! (lOU); J , 101.5, 7H2 
U.S Put. ll*H26(H)l.j)i J, 1015,722 
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Specially prepared manganese peroxide, as depolariser, is the subject 
of numerous patents. In some ca.ses it is prepared from permanganate 
by the reducing action of a manjjanous salt" or an organic substance, “ 
or the i)eroxide is improved b^ incorporating with it oxidising agents 
such as mercuric oxide or a persulphate.” 

It has been shown that the amount of chemical'cliange in small pocket- 
lamp batteries is about twice tliat due to current given and represents 
losses by local action owing to impurities." Leclanclie cells may be 
revived, when exhausted, by moistening the material of the porous [xit 
with hydrochloric acid, and for this purpose a funnel-shaped opening 
may be provided, pa-ssiiv' thi'oiigh the pitchto the interior." A .s’liiilar 
method (kt regenerating the electrolyte and depolariser is the subject 
of another patent.'* 

The cadiiiiuin standard cell can be improved by using calomel as 
depolariser in.steail of mercurous sulphate in the usual arrangement 
ll'g/lIgd'lj/CdCl.. (M amalgam. Thi' cell was found to give a constant 
voltage at 2.')° t’. of O-tiTOT'.t to 0-(17080 volt over a long period of time, 
and showed no tendency to gradual decrea.se of K M.F. as is often noticed 
with the orilinarv We.ston cell. The temperature coellicient at 18^ C. 
with a .saturated solution is 0 0(XK)(17 volt " 

Seconii'ary cells have received some attention, cliietly with a view 
to imjirove the plates u.sed, but also with a view to cure sulphating. 
Negative plates after being " formed " can be treated with a .solution 
of alkaline-earth persulphate" to oxidise the lead, and the resulting 
cahiulij or barii(,m sulphate fills the interstices of the surface but does 
not interfere with " charging " dr “ di.schargiiig " In another (iroccss, 
buttery paste for the plates is made up, of twenty-five parts of lead 
oxides, one part each of glycerin and water, and (fo part of sulphuric 
acid. Tliis paste i.s heated to dryness at 120'’-140° C. and mixed with 
sulphuric acid and water." ' The plates of accumulators can be built 
u^ from a central core of lead-antimony alloy from which parallel ribs 
extend on either .side ; the ribs are of lead and e.re pocket-shaped to 

receive the active material.** 

> < 

" U S. Pat. ) 184854 (1016) 1916, 745 ; U.S. Pat. 1216-450. 

" U.S Pat. 1160943 (1916); J, 1916, 547. 

'* U.S Pat 1195677 (1916) i J, 1916, 1068; U.S. Pat. 1147753 (1915) ; J., 
1015,‘912 " K Arndt., Chfm -Zr.V ,.;916, 40, 1017 ; J , 1917, 89. 

'* Eng. Pat 11511 (1915); J. 1916, 476. 

" U.S. Pat. 119206' (1916); J., 1916,931. 

u Lipecoinb and llulett, J. Amer. Chfm. Soc. 1916, 88, 20; J., 1916, 261. 

'• U.S. Pat. 1164464 (1015); J., 1916, 186. 

'» Kng. Put. 9012 (1915); J., 1916, 851. 

» U.S. Pat. 1190982 (1916) ; J., 1916, 987. 
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To rcgenerat** " sulphatcd ’ storagi'^ charging and discharging 
with an clcctrolvtt^ of acjd stKlinin sulphate is rci ominended*” A 
low current density is used at first ;^id progressiveh' increased, ft is 
stated that “ .sulphutmg " may he cuvd hy long soaking of the plates 
in hodiutu sulphate solution.** ^ 

Materials .suitj^hle for separating aocunmlator plate.s are still being 
devneil. One (d these is composed of aeid-ri*Msting material such as 
a.sl)estos mixed with a tinelv divuled .soluble .substance ami a phenol* 
condensation product like “ Hakebte " . tin* mixture is moulded and 
haked, after which the soluble iimjter is wa.shed iiway.** Another 
separator Ts of wood treated with baryta or strontia solution^ these 
bases lieing then converted into insoluble sulphates -* ^ * 

A < ontribution to the theorv of the lead aceumulator has been given 
hy t' Fer \ in \s Inch the discharge is compared with that of a galvanic 
cell, with a sole! depolariser, Ihe^dilTerenee heing tlTat*in the accumu¬ 
lator an insdliihle salt i.sformeil on the negafne plate The (heory^f 
“ douhh‘ sulphating ’ isstateil to he incorrect ami f he^fullowing eipia- 
tioiis are gi\«m to represent niormal <]i'< liaise 

l*b + II.SO, + IMt.O, PbSO, + H.O f :i I'bO,. 

IMt ^ H,SO, +- l'b,0„ lM)S(b i H..() + 2 l'l>0,. * 

• • • 

These <‘<ju.itioiis agree with the formatum of 12 11 gfms. higlier 
oxide p'T ampere-h<mr The amount of acul < ombin(‘d ilutiiiK “ dis-* 
charge " IS iine-lftdf that rejjuired l>y the douhle-sulpliating tlieorv ami 
he variation^ m the mass <d the positi\^‘ plate air small and in the 
opjtositi^ sense to that ilemamh-d hy the theory *• * • 

77/e aikdfmc has reeeivcil attentnui chiellv in order to 

iriifirove the plates The j)%siti\e plate may la'a perfor.ited tuhular 
receptacle of comlm ting material pai-ked wft.h nickel oxide and ceric 
oxide, while the negative plate eon.sists of iron (/r iron compounds easily 
oxidised contained in niekel tubes.** A*negative plate for alkaline 
batteries iscomposi-d of an insoluble zinc-titamum c/mipouml, obtainQ4 
by making a pa.ste of^'anc salt, .soilium titanate, and imTcury eonipoimd> 
and then reducing it by electrolysis.** ^ 

In another cell the electrodes are of manganese dioxide and lower 
oxides of mangane.se respectively, the electrolyte being an alkaline 

*' U S. Pat. lU72fiI^I915}: J, 1915, lU;: 

^ PerJev atjd DaTis, J. ('hem. 1916, 20, 1C4 ; J , 1910, 316, 

« V.S. Pal. 1200983 (1916) ; J ,*1917, 146. 

« L' S. Pati. 1228368, 1228:109 (1917); J, 1917, 891* 

® Amer.J. A>i, lolo, 42, 368; J., 1910, 1119. 

« U.S. Pat 1167485 (1916); J., 1916,486. 

U.S Pat. 1139213(1916)’; J., 1915,667. 
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solution of |)ota.ssium nitrate.** The positive plate of another cell is 
made with litlna and nickel oxide nii.xed with carbon.” An alkaline 
storage cell devised by L. C. Ti^rnock** has [lositive plates of nickel 
hydroxide and the negative plates are of pure metallic iron mixed with 
a small quantity ol mercuric oxide ; the electrolyte is 21 % potash 
containing .W grins, of lithia per litre. 

The carbon cell of Ifofmann and Kitter*' appears to be a true carbon 
cell since in it electrical energy is liberated by the oxidation of carbon 
to carbon dioxide. It is therefore different from the cell of Jacques 
(J. liiOt, itlO), and consists of platinum immersed m hypochlorite 
solution and carbon iminersirl in caustic soda ; it mav be regarded as 
an okygen-c oncentration cell with a carbon depolariser ; the voltage 
given is 0'7<)-t) !ll volt.. The cell is rally a .semi-electrocheinical 
oxidation and reduction cell since the diqiolarising action of the carbon 
is chemical, lii tile same paper an loijoform cell with an K.M.F. of 0-27 
volt and a nitrobenzene cell with an E.M.F. of 1-1 volt are described. 

Two examples of pliotiO-chemical cells have been reported bv 'I'. W. 
Case. In the first experiinents,” in which two copper plates were 
immersed in .sodium chloride .solution and connected by a a ire externally, 
it was ioimd that on exposing one to light while the other was [irotected, 
an K.'.'il.F. of (I'l volt'deveh.ped and a current of 0 2 ampere. Sub¬ 
sequently, it lias been found'’ that certain electrolvtes (copper formate 
containing formic aeid) deposit on the metal a photp-sensitive layer, 
and on coupling such plate.^ and exposing one to light a current is 
JU'oduccd. It seyins possible to develop along these lines a cell capable 
of coiuh’rlmg liglit energy into el.'ctrieal energy 

Fi.KrTitoiin.s A.Ni) K'l.ia rnoi.v.sis. 

Several' proces.ses have been patented for rendering electrodes of 
p^Tolii.site, miignetiti', or grat bite more perinaneiit and cflicient I’yrolii- 
sitc may be first purified by 'treatment with sulpluirie aeid, and after 
being nioisteiieil with manganese nitrate the siibstancc' is moulded 
into the desired shape.** By repeatedly soaking in manganc.se nitrate 
and subsequent ignit.on'a dense and hard electrode may be obtained. 
Magnetite electrodes may be rendered less brittle bv incorporation 

“ (ter fat 211 tSllO (I!lU); J., 1U17, 90. 

1<>. fat 477K23 (1914) ; ,/ , 1916, OOS. 

■*’ Mfl. ,(• Chrin Kiiff., 1916, 16, 259-; J , 1916, 1023 
’> Z. JCIeilrockrm , 191, 6, 21, 325 ; J , 191.5, 1101. 

'** Xeiv I'orl: i’/rct. A’yc., June, 1916 ; J., 1916, 1023 
Atwr. Klrctnichem. Sor., Mav. 1917 ; 1917, 1102 

'* Her. fat. 2S222S (1914) 1 US. fat 1143H2S (191.5) ; J, 1915,022,839. 
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of cuf)ric oxide,** and an electrode of fus^d ferric oxide is recommended 

Ska a bijHilar m the nftiimfaoture of chlorates.** An aifode for lue in 

sulphate solutioriK is < umi>osedof iron lead oxide.s fused in the ^l^^ht 

pro|>ortiou to {jive a composition a^nv'eing ap|)^-(>xim«tely with the 

formula Fe,.0;j,71’h0.*^ ^ 

The resistance of carbon electrodes may be tlimim.slu^d by intermixture 

of nu'tnl powders, such as copper, aluminium, etc., or salts or oxides 

of these which will yn‘ld the metals durinj^ the ignition of the electrode.** 

Graphite electroth-s can be made bv u.^in^^ j^raplutic acid a.s aliinding 

material ami sub'^cquently heating to the {emperatureofdecomp(>sition.** 

To jtrevent the disintegration of graj)li*te anodes during the electro* 

ly.sis of copper ln[Uor.s. suflicient ferrous sulphate and sulpliurouH*u<'i<l 

slioubl be kept near to it. in ord«T to prevent evolution of oxvgen.^* 

(ojipiT oxide makes a suitable n<‘gafi\e cle<trod<“. The oxnle is 

maintained at fusion temperltuje till an intimat<**1iii\turc of cupno 

and cuprous oxides IS obtained m the ratio of I 2; this is then mouldiul 

to the desired sha[)e Such an electrode may be given a protective 

surface of <-opper which is amalgamated with men urv.** 

Kconomy of platinum results from using aliimimum as a supjiort for 

platinum gau/e , a reliable e|e(trode of large .'Uirface is thus Mrmed 

ami no corrosion taki*s place where the t wo im*lals are in eonftict *’ 
‘ • « 

Anotlier form of m« tal electrode wliicli aims at e<'onomv of material, and 

which IS suital»le Jor gi\ ing high l urreiit densit \, is made of wires wliieh 
hang in tin* bath and wliii-Ii may be weighted to kee[) tliem straight** 
\ltern.iting current is l)«iiig increasinglv used in <;()njum;tJon with 
direti <‘urn*nt for electrolytic proc^snes. Its mam ^Miction fippears 
to l)(‘ to keep the elc<tro<les clean," as in W dilwiH’s im|>roved gold- 
retimng p^oce^'‘ Materials which wou!<l othyrwim- ailhere to tln^ elec¬ 
trode are preventc«l from thus impairing its clliciencv hv hem;# continu¬ 
ally shaken o(T l)v the rapid changes of pij‘s-.ure ulin-h the alternating 
current ]»roduces at the electrode surfai^c '=* 

In electroWtic meaHuremi'Mts wliich depend in )>art or <*ntirelv up»Tli 

^ .iinfir K/rcfrocf^vi Si>c, May, 11117, J , IHi?, ^ll^- 
“ tier I’ltt (lllia); ./. !Ill5, 65!) . 

(Jer Pat 27 H 03 N (11)13); J , 11>15, g.tO 
Fr Pat 4H0HO3 {l!)r>), i:)17, Uf) 

” <ler Pat 2H2IOtt (I^U) ; J , ]!>I5, fltJH 
*" U S Pat ll!ia741 (11)16), , 11)16,1)71 

*' US. Pat 1129818 (11)15) 1!?I5. 366 

« US Put 1211388 ni)I7) , 1917, 295 

« OfT Pat 295178 (1914); J . 1917, 224 
♦* U S. Pat 1209710 (1916) , J., 1917, 146. 

« J. U. Gbooh; J UAVw .s.,c. 1916, 37, 733 ; J , 1915, 659 
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the contact of a metal with an electrolyte (contact diffenoice of poten¬ 
tial) it is eH.scntial that the character ((f tip* metai used shall he always 
the .same, and tlie reproducdjfhty'of metal (electrodes has been m- 
veHti^Mt«‘d rcM'-ently' on sevetul ((ccasions. Thus, m workinj^ with 
copper, F. 11 (lethian** has found tliat spongy co[)p(‘r on platinum is 
tine only nivanahh* form, lie has found also tha* spons'v cadmium 
IH not reproducible, but tfiat cadmium sticks which had turned prey 
in a solution of the lodid** pavl^ constant r(‘sults. lavid ehs trolytically 
dejiositeil on platinum also pivo's a reprodiieibh; deelrode 

.\ eoums tion has b(‘(‘n demonstrat(‘d l)(‘tween ele<trolvtie and pure 
chemical pro( (*s,ses by Reiciwmstmn. wlio lias recently piiblishtsi several 
pajiers on the subject which dt*al chiellv with tier passivity of metals 
and the selocitv with wli’ch metals are corroded by various solutions 
Some intcrestnip results have liis'n olitained bv tin* (“leetrolysis of 
solutions of nitric, sulphuric, and .olui^sphorie acids, n^inp platinum 
Oathodcs and pohl amxh's The gold is attackcrl m all < asi's forming 
ann-nitnc acid in the fVrst case and miKtures of hydrate.1 .lurous and 
auric o.\id(‘s in the last two cast's 

When I hi* current density on a cathode immi'rsed in vaiious a([ueous 
(diM'tiolytes is inereased sulliciently tie* cathode becomes ri'd hot and 
mav't'vi'n melt KxjTcriments ha\(* been conducted with a thin slieet 
iron eat bode in diluti* sulphuric acid, and it is sugg('st(‘d (hat t In* intense 
heat ('(Teet miglit lie us«'d for tlie surface-hardening of steel objeetji 
and for alloying a nu'tal surface with another deposited thereon.** 

Ki.Kctko-osmosis t'ni.l.oil'S 

The behaviour of colloidal paitieles under the mfliience of a potential 
dith'rt'iice and the .separation of thi'.se fiomone another and from cr 3 'S' 
talloids,‘form the subji'ct of nuim'rtuis jiatents during n'ci'iit years. 
In one of tin* simph'st cajn'S tin* coagulation of colloids is lirought 
aboil* liy causing tin'm to lc.se the charges of eh'ctncity which tliey 
carry; tlius, bv iiiserling elt'ctrodes m tin* elianibers of .i tilti'r-press 
the filtration is facilitated bv tin* coagulation of the colloids, winch are 
thus prevented from hhicking the filter-cloth For tin* separation 
of the (‘onstituents of glue and g(*latm, tin* solution i.s jilacod between 
diaphragms and sulijeeted to an electric current which causes mineral 

*** Trans Amer. Elect. Sor, 1J)14, 26,67; »/, 1915,365; J Amer Chem Eve, 
1915. 37, 953; y, 1915,622 

< Z. KteUrochem , 1914, 20, 40(1; 21, 350; J, 1915. 663, 1098 
Trans farad Soc., 1916, 11, 172; J", 1915, 1100 
C. Hering, Met. Chem. JCnff, 1916, 15, 454; J, 1916, 1162. 

F. Ulicr, Z angew. Chem, 1915, 28, 1, 3(78 ; J., 1916. 675 
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ioas to inij?rrttv through llio diaphra^jns , tho albuiuinoHl nmtrrial 
becomes c«)a;:iilato<l aft<l ?na^ be {ilt4*n*(i ofT.^' 

The j)roif,ss has Imtii a|)[ilK’<l bv*the^icsi-Ilschafl fur Kloktro-Osmose 
to t In* (anninff of -^kin^ I h»‘ Nkiti is placed liot u<‘cii suital)h'diaphramna 
s<*lcct(*d so that <lrh‘t<Tious sul>stan('i‘s <aii pass a\fa\\ luit the active 
constituents essenual to^annin^ cannot The hide is (diar^ed positi\ civ 
or ncpitively and the tannin;^ ctilloids move towards it in virtue of ita 
cliarp' and aretiuis lirouj'lit intt) < l(*s.-contact The .same linn lias 
jiatented a {(riae.ss for s«‘paratinj: various colloids frAm eai h otloTT* 
w'luch dep.-nds upon the Use of diapjiia^'ins at diibu'ent jxitentials. 
Xon-su^iars < an be scpar.ited from crudi* s^Lt ir solut ions and a solut ion 
of elijc can l)e di \ i<h'd into se\eral fractions. • 

An important i>a[ier dealing w ith this sulijci t,and its fix hiiic<n applica¬ 
tions lias been .-n l»y \V t’ McC ia-wis'-'i-ntitlecl " Some 'redinii.il 
Applications «.f ('apillarv aiu 1» Klj- cl ro-t'aplilai V ('lM^ni,<tr\ 

t 'olloidat < .11 bon li.i' i)ei^ii i.ht.niii d l>\ passing .in .iic t hiou;:h \ ai mug 
oroanu lujuids in <in ue tooled tlask \ eree;i or red-hiown solution 

• was obiHinril winch was M-ry ami showcl the Tcmlall ciTcct. 

I h(‘ final products of dei omposition were i arbon. < hloiine, .tnd hexa- 
ehloroben/ene The .iddltion of m»11ouIs (}/elatin) to clectiopkltlllf^ 
solutions h.ls lollLt been Used l4) piodlM'e a e()Oit deposit Tile <*tfect 
was lilst fllOUe[,t lo be due |o l'*lu»lll;' .otiou. tlu'ii lat<’r It was 
ascribeil to the ^ j>ri'!riti\e .K'tion of the « olioids . now, from a 
study of the beha\ mur of e!ci t rol \ .si'd solut n^ns of sii\ cr nitrate and gela¬ 
tin ■ It seems that t he I <.lloiH (ombines with the anions,in th«‘ solution, 
ri-duung tlnn vilocity When this v’etociiy h.is been reduied tR zero, 
the cations must cany tin' full charge, migiale as fast, a.s 'tliey dejio.sit 
on the catliodc, and gi\<‘ a smooth dejmsit ^ 

brorii a study of colloidal platinum and gohiy formed bv*the arc 
proce.ss, the former was found to l)c mojc stable than the latter. 
Stability wa.s found to incnuise by the addiinm of certain ions {(.'1, Jir, 1). 
Other 4*videnfe indicates that a certain eiitical potential difference af 
the surface of the particles determini's ihi* stability of instability of A 
colloidal solution.^* • 

• 

'' ling Put 2UP. {1914) . J, 191.-,, !l7f 
Ping I’al, 19,S49 (191 4) . , 1916, llC'O 

“ Eng P,it llH2:i (1914', 191.-,, H77 <l. r l'j£ 29.6Ufi6 (191.-,; ./, 1917 

2*95, Oct I’al 29K!i,7 (lOI.’,), ./, 1917. 377 
“ -7 , 1916, .575 

“ Z KUklrochrm , 1916, 88, 252, J, 1916, KK9 
“ iitt <f- Chem Knq , 191.5, 13, 353,, J , 1915, 721. 

« J. Afnrr Chrm. Koe , |■91.5, 37, 2667 , J , 1916, 62. 

“ F. Po»l8, Tntiu Ckrm Hof , 11/16, 109, 734; J , 1916, 1015. 
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CoNDUCriVITV. 

Conductors of aluminium, iron, and zirc have apparently come into 
general u.S(! in Germany during Ihe war. A layer of oxide is a sufficiently 
good insulator for field-magnet winding.s in low-voltage machines and 
allows economy ot space. As regards efficiency, compared with that 
of copper, aluminium is 1-2/ less, zinc S-d /, less, and iron 8-12 / 
less. The price of aluminium being slightly lower than that of copper 
renders it, on the whole, a very good substitute.** 

The I'oiidiictivity of nuinerous alloys and other metallurgical jiroducts 
in the molten state, has been -determined. The conductivity of iron 
sulphide is much superior to that of cuprous sulphide. Resul's with 
alloys of cojiper with tin, c.adiiiiiim, and ziiic demonstrate the existence 
of definite compounds having the composition, (,'ii 3 .Sn,('uj('d,i,CujZn,i.““ 
According to C. (!. Kink,*' the conductivity of a siilwtanco depends 
upon the shape and distribution I'lf the compimimt grains or 
<jiarticles and upon the presence or absence of thin films of .seconilary 
material on the particles. On this ba.sis, the diflerence between two 
samples of the same batch of copper is due to one having the impurities 
uniformly dis.solved throughout, while in the samjile with lower con¬ 
ductivity the impurity forms a film around the particles of jmre metal. 

Ttie conductivity ol pure Vater is probably due to the carbon dioxide 
dissolved in it under the partial pressiireof carbon dioxide in air,since 
the values calculated from the loni.sation constant of carbonic acid, 
the mobility of IK X)'a, the carbon dioxide content of air, and the solubility 
of this gas in water, agree with direct determinations of conductivity." 

The conductivity of certaiit electrolytes in organic solvents has 
been deterniiiied, and tiic substances classified as strong or weak elec¬ 
trolytes, according to the rate at wliiidi their conductivities increa.se on 
diliitiorf. In quinoline, which has a higher dielectric value than aniline, 
the salts ii.sed showed a higher conductivity, and therefore this projierty 
is certaiiilv rehiteil to the conductivity of the dissolved substance." 

Kksist.xnte. 

Allovs contimie to be devised for making resistance material. One 
such is composed of iron Tfi to 25 .i and of a metal having the 
properties of nickel or cobalt. One hundred parts of this alloy is 

" K Kielilcr, Z. Kleklroehfm , 1!I16, 22, 2114, 11)16, 1170 

“ Z (Oiyeic. Chem , 1914, 27, Ret , 707 , ./ . 1915, 362. 

*' ^ret. if Chem. Eng., 1916, 16, 164 , J , IDIU, 1162. 

" .r K«mlall, J. Amtr. Chem. Hoc , 1916, 38, 1480 ; J , 1916, 926 
" J. rhgs Chem , 1915, 10, 14, ct, 1015, 175 
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combined with 10-3() parts of a metal of tl;o ohroiuium group.•• Accord* 
ing to another patent the y^sistor is compoaed of copper with k'{ 
manganese and 5 , of tin.*‘ Nicke]-<|^romo wire can l>e encased in 
a tube of the same alloy and insulateil froai it by a coating of aluminium 
silicate. Such a resistor is llexible and very convenient to handle.** 
Another resistor is made of a carbon bovse which is coated with a ini.xture 
of water-glass, clay, and graphite ; the whole i.s tben luxated to fu.se the 
coating to the base,*’ A tungsten resistance is made by embedding 
the metal between lavers of silica, a current is tlien*passcd tfirough 
the mass till the silica is fused.*® , 

Two ty|>cs of resistoiufter suitable for Rieasyring the resistance of 
molten material are described in a paper by Jt. 0. Sherwood."" Alternat¬ 
ing current is used because it is found that j)ara«iticcurrents and eb-ctro- 
motive forces become large and erratic above 500" C. A sp^'cially 
designed A.(’. galvanometer Is i^sed and the resi.sranrc-temperaturo 
curves giv<‘n for metals aqd alloys possess a linear eharacter. • 

Insui.ati.n'u .Matkriai.s * 

Much activity contimu’s in this class of work. TIh‘ nii.xturcs produced 
generally include resinous or tarry mat»Tials, cither alone, or ftii.xed 
with miiKTal substances Iik<‘ sili. a, alumina, or •asbestos.^ * 

Of thos4‘eornj)OSed entirely of tnineral sufistanee, one eoiiMstsiof fused 
compounds of sili^-oii, boron, and nuorine,’* another is made by fusing 
a ini.xture of silica, boric aiihvdride, alunpna, litbiu, and an alkali;’® 
tin- toetlicicnt of l•\pan.slon•l.s veiy small, t)-()0()(XX)5b., 

Ttie insulating properties (»f aslu'stos may be greativ iin^)rovcd 
by removing all iron eonipounds by treatment with oxalic acid or other 
means, after wliich the n‘sistance is found t(| be about one thousand 
times as great as that of the crude material.'* Aliinnnnim wiiw may be 
r<iated xNith an excellent non-conducting film of alumina, by making 
the wire the anode in a solution of so<liuiw .'■•licutc. The lilm is flexib'e 
and will staind a pre.ssure of 5fK) volts without short-circuiting to H 
‘tiniilar wire next it.’* ‘ 

• 

“ L'.S Pat 12IU>H (P.MT), J, I'.UT, 2!).) 

“US Pat 1217-'<7H (11117), J, UtI7, ■M12 
« I' S Pat 12iiO;i.-,2 (11116) , J , 11110, 1224 
"■ US Pat 1232K4.3 (1^17), J, 11117, 1017. 

" US Pat 12.'»41173 (1917); ./, 11117, 1017 

./ tVanHi, Imt , 1916, 182, ■t7T , J, 1916, 1162 
3' U..S. Pat. 122608S (1917); J , 11117, 722. 

US Pat 1233486 (1917) i J, 1917, KXH). 

■’ T SchopiMT, 1916, 29, 1197 ; 30,243, .7,11116,0,11. 

^ Tram Amrr. Elect Soc, 1914, 26, 137 , J , 1111.7, 360 
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Several new insulators contain only organic materials. A conden¬ 
sation product of phenol with formaldehyde, dis.solved in nitrobenzene, 
possesses a high dielectric constant; the solution bods above 120°C. 
This is mixed with naphthalene, and a filler such as china clay can be 
added.’* Another is prepared from walrus or whale oil by heating 
until a dense fluid is obtained.’* A non-inflammable insulating liquid’* 
is produced by mixing pentachloroethane 9.1 %, diehlorocthane 5 '/[, 
and hexachloroethano 2,/. Another insulator consists of a conden¬ 
sation product of phenols with anhydrolormaldeliydc-aniline, which is 
transformed into an infusible body by heating and then dis.solved in a 
hydrocarbon of high insula*ing properties.” 

All insulator which is flexible, non-inflammable, and cohesive is 
formed by oxidi.sing a wax-likc chlorinated naphthalene with concen¬ 
trated nitric acid.” Chlorinated naphthalene figures in another 
insulator” wide h is made by distilling the chloronaphthaleiie mi.xed with 
p basic oxide in order to break up unstable addition products. 

In another mixture,"*, shellac and resin are mixed with creosote oil, 
and while hot, alum is mixed into it; by this means a substance can be 
obtained which is ea.sily melted, non-inflammable at its melting point, 
and (lows well, but ultimately sets hard without appreciable shrinkage. 
According to a later patent, a filling material is added, also alum to 
render tiie mixture non-intlammable, magnesium carbonate to lighten 
it, and hydrated lime to make it set more readily. This substance is 
suitable for both heat and electrical insulation. 

CoBnosio.>' AND 1’a.s.sivitv. 

This important subject has received .tiiiich attention during recent 
years and numerous explanations of the phenomena observed have been 
forthcoming. 

The electrochemical explanation of corrosion and passivity of metals 
is now very largely accepted. A far-embracing discussion of the whole 
matter is recorded in the Faraday Society transactions *' An important 
comparison of the corrosion of steels with their electrical properties 
has shown that a metal will dissolve in acid it the sum of its single 

’• u.s. Pal 1156452 (I91S) I IlllO IW 
O II S Pat. 1 170000 (191«) 1 ./, 1916, 550 
I* I'S Pat 12S5:ia9(1917); J., 1917, 10.53, 

“ llakohto fo., US. Pata 1210265, 1216266 (1917); J, 1917,461 
I" II S. Pat. IIH.S.K.I (1916) ; J , 1910, 745. 

I* U.,9. Pat 1196.505 (1916); J, 1916, 1069. 

“ IJ..S. Pats. 1190,914, 1190815 (1916), J,1916,897. 

»' Prusa. Ihrad. Noe . 1914. 9, 203 , >ee .7, 1913, 1113, 1114 
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potential and its ovorvidtage loaci than the Hin^jle potential of a 
hydrogen ele<-tr(Kle. ^)vervoltago is hen* defined as the potential 
required to overeome the resistanee.ofleD-d hv all metal siirfact's to the 
liberation of f'a.-'. Usiii'i diflerent speeimeiis a determination was made 
of th<* sin;»le potential difTerenee in dilute* acids, of rtn* overvoltage by 
the back K M.K m|‘tlnMl^ and of the rate of corrosion of the specimens 
by aiid and also when exfXKsed to air ” ('orrodibiiit v as determim*d by 

the sum of the single potential and tin* overvoltage gav(‘ results parallel 
with thoMMd>tained by measuring the rate of soluti<»n of the* metal 
in acid 1 he electrical method therefore appears well suited for <le- 
termiiiation8*of corro<libilitv ^ 

The electrolytic behaviour of tungsten has lT(*en studied"* and'the 
single potential of the metal det<‘rmined in^A'/I solutions*)f acids, 
alkalis, and salts. It was found to lx? lowest witli alkalis and highest 
in neutral salts, and it was as(‘e|tained that tungsten diK.so<ves anodically 
and becomes passivi* in tli(*He solutions bv the formation of a film o^ 
hydrateil tungstic oxnies. ^ 

An interesting investigation^of jiolansation ami elee^rode processes 
with zinc, cadmium, i-uppcr, and nn-kel is connected with this subject.** 
toerster,*' in a papt'r on passivity, appin's the term to all ea*!s of 
abnormal resistaiu’e to the passage of ioiis.into »r out of a injuidf and 
in partieiilar lie discusses tin* diseliarge of lialogeiis on pbitiiilim, the 
cathodic deposition of rm-tals of the iron group, and tlie polarisation * 
of the electrodes which retards tin* liherution of the ions. 

Dki 'OMI'OSI I tON \ OI.T^iK. OvKllVOLTAtJl':. 

The de.-omposition potentials of alkali hydroxides aiuf halides havi; 
been re-determined by Neumann and Iier;;ve,"* wlio ipiestion the 
accurm’V of values acceiited liitlnTto Their values ior fuse4 caustic 
soda between 310' and 540" (A are 2 2 -I ■(< volts and tin* average tmr- 
peralurecoelHcieiit is2 y5 X 10.' Fuse^iuikali halides gave the follow¬ 
ing results- •LiCI 2*02. Nad 2-b, Kd 2-8, (’ad. 2-85 volts. 

I he .subjed of overvoltage has received considerable uttentld^l 
recently. In one paji^r*’ it is suggested tbat«at4he electrodes atomic 
•forms of the elements are jirodueedas unstable, reactive !nti*rmediates. 

“• It lladfifW and K Neu^erv, /’roc ffny .V'C , 11)17, A 93, ,Vi , 7,11)17,21'.). 

3/^t 4' Chtm. Kng , 11)17, 18, 40; 7,11)17, 221. 

7 , I!)1B, .71 

F Foer»t<'r, Z Itnijew Chrm , 11)1.'), 28, (!22 ; 7,11)16, f25 
” Z Klekinn-hriii , 1915,61, IF), ./, 1915, 1088. 

F \V. Bennett and J.Q. Thonipaoa, 7. Phi/t Chem , 1916, 20, 296 ; 7, 1910, 
607. . ■ 
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The change, molecule^-atoni-^ion, is not completely reversible; the over¬ 
voltage is a fneasure of irreversibility and rejlrcscnts the excess of 
energy required to form a substance over that given by the re-solution 
of the substance. This definition applies to both gas and metal over¬ 
voltages. Ilaber's^theory of a gas layer on the electrode seems improb¬ 
able and docs not fit the ca.se of metals, but NernstJind Tafel suppose 
that ions must be driven into the electrode before liberation, and accord¬ 
ing to theirviewovervoltage repre.sent.s the energy required to'dlrive in.” 

A great number of overvoltages have been determined by E. Newbery'• 
and his investigations should prove very useful in technical work. 
He defines overvoltage as exco.ss of back E.M F. over that of an oxygen 
or hydrogen electrode in the same electrolyte. The author points out 
that anodic overvoltages are considerably higher than cathodic 
ones and this renders the graded oxidation of organic and other com¬ 
pounds dillicuh.. ‘I'athodic overvoltage deems to be a jieriodic property 
of the elements. It is considered that overvoltage and passivity are 
m some way connected with the formation of compounds of the electrode 
material and the discharged ions. The original jiapers or abstracts 
should be consulted for detailed information. 

Vol.TXMKTKll.s. 

A silver voltameter has been described which is reported to bo 
accurate to within a few hundredths |ier cent.” 

According to T. W. Kichards a correction is nece.ssary on account 
of the electrolyte wdiich becomes occluded in the silver dcpo.sits and 
wdiich amounts to O'001 to O'OC.o' .” 

The “volume effect,’'’ that i.s, increase in weight of silver deposit in 
largo voltameters over that ob.served in smaller ones, has been proved 
to be due to impurities m the electrolyte"' 

Kl.l'K'TUIl'.tl, Sei'.mution op .Sl'iistancks. 

• Under the inlliieiice of a considerable potential difference it is po.ssible 
to separate finely divided particles from each other, or from ga.ses and 
liquids, the constituent." of emulsions may be i.separated and even a 
mixture of g.a.ses. In se|iaratiiig finely divided particles by means 
of a convective di.scharge, use is made of the different dielectric values 
of the particles themselves." In the |nirification of suspended matter 

"■* Tram Chem Soc , I91I1, 109, 1051| 106fi, 1359, J, 1910, 1265, 1917, MS. 

Hull liumiii of‘Stand,ir,Is. VS .1 , 1914, 10, 475, J , 191.5, 91. 

"" J. Amer Chrm. Soe., 191.5, 37, 7; ./., 191.5, 143 

*' Ball Bairaa of Standards, V S.A , 1910, 13, 447 i J , 1917, 391. 

I'.S. Tal. 1110951 (1914); J.. 1915, 37. 
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from gases, the gas la generally i>ass<'tl through a charged tube which 
contains an axial wfVo als<^ charged. Oscillatory diwharges of high 
frequency are employed." In one^itrtj water or other liquid conductor 
runs down the discharge wire in order*to pre\ent^ .‘<iispended matter 
from depo.siting upon it and so retim ing its etlieieiiev." 

The methotl has hetui apjilied to clearing sulphuric acid mist, lead 
and zinc dust, as well as .smoke from Hue gases, using a direct current 
of 20,001) to 75,000 volts.It h.is also bemi n.sed for ^eparating gases 
by cooling to product* a chuid and then using the dischargetopreeipitate 
the cloud.*® , 

In ajiaperliy \V. W. Strong, attention i.s tkawi^tti the fart that practiee 
ID this sphere is much in advantv td thetirv owing to the rapi^l advance 
in the eonstruction t>f suitable apparatus. • 

An outline of the underlying general pnnriple.s is given and im¬ 
portant matters which musi*be,.stutlied f<u’. fiitur* tlevt'ltipmeiii are 
iiulieutetl.*' , • 

Tht* coagulation of small particles bv elt‘etft>|y.sis In^s been applies! 
in Lantlreth's pniet'S'^ for [mnking sewage *» I’etroltuim t*nmlsion can 
lie sejmrated by subjet ting it to tlie intlut'iu e td an alternating current; 
the water ei»alese«-s as it passes thrtiugh the "tieater " anti falls To the 
bottom.*" ' * , ^ * 

Separatum td gast's l)y direet-enrrent (li.seharg*' is m the exp^nint'litul , 
.stage. K. Skau|ty""’ has sluiwu that wht*n mereiirv ami theim'rt gases 
are mivcd^witli active ga.ses, the latter yass to tly* cathtule. Ctmi* 
poaeuts t>f disMteiable gaseS, sm li as aluminium eldoride, can lie eqm- 
plett'ly .separatetl and eitlier depositetf, or letl off from the neiglibtHirhootl 
of the electrtttle.s. Kurther, hydrocarbon gaseft u/idergtt eondeiisation 
with ctuisitleraiile leat'tion velocity, witlitmt*earhonisatitui. 

• 

Atomic Wkiohtj 

The atomic weights of cadnmiiii and zhu' have liccn detcimiued liv 

^ • 

ch'ctrolvrtis (Tf soltitiyua of the imrifii'd inonudes, iLinc a mercury 
cathode.'" 

• • • 

, ■“ L’.S.Hal Il20.>fll (1914); ./,1915,91. Kng, I’at. I.S357 (1913), ./, 1915,804 
** Off Pal 3811912 (1913) ; J , 1910, 'hx 
* Eng. .!• J , 1910, 101, 385 ; I910, 410 

” U.a Pat 1204900(1916)* J., 1917,308. 

Tran*. Amer. Elec/ .Vcc , May, 1917; J., 1917, 1137. 

*' U.8. Pat. 1131067 (1915); J., 1915, -443. 

•• Ui!. Pal, 1142759, 1142'j60(1916) ; J, 1915, 788. 

Btr. Dentn. Phgt. Oct, 1916, 18, 230; J., 1910, 1068. Ber, 1916, 48, 
2005; /., 1916,1162. 

G. P, Baiter, J Amer. Chem. tiur., 1910, 38, 857 ; J , 1910, 605 • 
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Kkfinino of Metals. 

t 

dapper refimnp forms the sul)ject of sevo-al ])a|)erH recently imblished 
The higher cost of labour in thf scries system of rcfimnt'is equalled by 
the higher |>owcr c^ist of the multiple system, but the former must be 
provided with high-grade anode material, whereas lower-grade anodes 
and material running high in silver and copiier may be used in the 
multiple system. On the whole, this system is replacing the older aeries 
system,'” The,.crv.stalline structure of eleetro-deposiled co|)per is the 
Bubjectof several investigations."" Holution stratification can be used in 
the purification of electrolytes ii. copper refining.'”* Current losses in the 
raifitiple system are s iium'ariaed by f;. Addicks.'”* They include (a) 
current leakage to ground ; (h) reactions involving deposition of 

impurities ; (c) cathode shrinkage, due to re-solution of the copper 
by sulphuric acid or ferric salts. While 92 { elficieucy may be obtained 
by good working conditions, disn^gu’.d tif these may cause it to fall to 
GO^. The same autlpu' gives an interesting account of the impurities 
generally met- with.'"* Silver, gold, tellurium, and selenium show a 
recovery of 97 ” while nickel passes ,nto solution to the extent of- 
99/. Almo.st the whole of the arsenic passes into solution, together 
with iron and zinc, while lead, antimony, bismuth, and sulphur |iass 
into th- slimes. Foul electrolyte, after having most of its lopper 
removed, is boiled down to remove nickel salts and then cooled to 
crystallise sodium salts. In another pajier the H.iiiie author describes 
the working up of the .slime s.'“’ Other particulars of this industry are 
gi’/en.jiy F. .Tolmson.'"* 

Tin rejining from tinplate scrap is the subject of two patents,'”* and 
the deposition of tlie metal from various solutions, with a view to 
refining, has been tried.'*” The use of finosilicie acid has been 
patented.''' 

1', L. (Idl. f.’l.,?. aiul .I/ini»v J., lUKl, 101, <1; J., IftlO. ISI. 

*'" Von Schwar/., hil /ei/.r Mt-liilloq.y lUl-'i, 7, 1-1,9., lUIG, \Xi~. A. Sieverlr 
lUlil tv. Wlppelmami, Z unurt] f'litm , lUI,'), 91, 1 . •/., lUlli, 001 

•« ./ Jmrr Chrm .SV„- lUI.',, 28, III, ./ , lUl.'g lOUl). Hug. I’at. 10031S 
(1916), •/., linti, laiig. 

Mil. ami OifM A'liy , 11117 , 16, .'ll ; 9., 1917, 320. .Met amIVlicm Ena, 

1916, 16, .Mill ; 9 , 191(1, 1263. 

.Vfl.-niil Chrni. A'uy., 1917, 18, (IS7; 9,1917,906; Mrl.and Chein. A’»y , 

1917, 17, 109; 9., 1917, 10,-)1 

.tiller. Jn.’il of,Mili,li, 19U. 8, 165. 

9,1917, S08. 

"• Fr, Pat«. 13.5936 (1911); -171078 (lUl.i); J., 1915,182. 

TVaH.r .liiirr. Elecirochem. Son., 1914, 20, 133, 9,1915, 360. 

Biij. F»t. 11818 (1916) 1 J., 1916, 361. 
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Af^in\ony free from arwenic ]iaa not yeti apparentlvi been j>roduC(Ml 
by electrolvHifl, altboM^h many jnetfuMi/have been trie(^.'** 

(loUi hulVtoH rt'jxmug is now lai;;''*ly e.uri»*d out in America by the 
improve*! Wohlwill proc**ss. uMing juffsalinj' curnmt. Tins process is 
compared with the oI(1»t siiljihunc aci<l ami chhtrim* processes in a 
paper by 'P. K. ltose.“* Tie’ elei tro-d^'posiiion of kjobb silver, ami copper 
from cyanule >olutions as jiructis***! on the llami aid in Aiuenca. is 
(iHcusse<l in a paper bv (.« II (’leven^er.*'* 

K\rK\'rioN OK Mki’ai-s. 

Th^ (lev«-lopmeni of rb‘<trol\tic and i<ie<‘liy-motallurLdcal methods 
for piodiiciii;; metals has proLtres-^^-d rapidly sine** the outbreak ot the 
war (Ireat proifross n i<'ported from Amejiea where, in ad<lition to 
eleetiic furna(‘«‘ prodm ts such us stet*] and ferro-alloys, very large 
quantities of alummmtn, zid*‘ ^ind magnesjum hifvo*been pro<lueed. 
During tlie \naryn<lu Copper Co was tuining out electroly^i<‘ 

zinc at the of KK) tons p«*r *lav. and thiK^iiethod producing zinc 
has b»ree*l it'i \sa\ fm\\ar*!.*while electin' smelting of zinc ores has 
shown little pioLuc,*..< 

Copper js now obtaine*! in * onsiihuable* (jiiaiifities bv electrolysis 
of the Inpiois obt.iinerl bv lea* !ung tbe*t)re with siilphiiric acit!"* or 
ferri*' vulpb.it*' solution , tin* anode InpnT iliiiing el«'*-trolvsj^ become^ 
enncli*'*! in ai ni and iisi'd repeatedly for leaching. A discussion 
tliH indu'iliv to«»k pl;yc rc*-*‘iitlv in Ferruginous ores 

ai" giunTallv roast*‘d b» f(fr<‘ Icacliing. to conveit tlia ii*>ii compopnds 
toFc'Oi; aft*'r cxtraetion. lia^tic f«*rric Kulphate inav bt> precipitated 
by the mhlition of fn'shly o^^dise*! ore Inliiupln-r pr*jcess, a stream 
of sulphur dioxide is admitte*! in the uiuxle rci^ion to prevent its jiolariza- 
tion b\- o\vg*'n."' riie original process of Sieintuis und Ifalske has 
been modili*'*! liy *‘\tracting the ruaste*i oj** with buTic sulphate in 
(w<j steps, (1) using a cold dilute solution (2) using a mor** concen¬ 
trated and Tiot soluyon : most of the c*q)p«*r is leached out during tte 
second extraction."* 

\ IJ Bf!N, Tron. Aour tA-i , Hriit/ril.'i, ./, lyi.'i, (Uy7 
Tnnts hi\t of itiriiii'/ anil MA , 1!U5, 24, U.j, ./, iniTi, I’to 
Trans Aoii-r Hint. .Sor, lOI.-), 28, 2011 . J , 1015, 1005 
rs l>Ht (nflli), ./, liHIl, (IW US Uat (1917); J., 

1917,9211. 

Amer. So<‘ . Ajiril, I'.H.j , ■/ , 191-'), 019, * 

"1 n.S I’at ll:U767 (I'.n.'ii, I91.'i, 55K 

Kng Pat. 108088 (1910); J , 1917, 1100. 

‘O U.S Pat 1136424 (1910). . 

T 2 
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Copper, gold, and silver ores can he extracted by electrolytic chlorine. 
A layer of niereury He|>arateR the anode from thevathodo compartment 
and absorbs the sodium libera|i‘d ;■ tlu' extract then [)assc3 to the 
cathode, when* tlie metal (t'u^ Ag, Au) is deposited and the cldorine 
combines with the Ho<lium amalgam to re-form sodium iddoiide, which 
is thus employed repeatedly.’*® 

In a proccHM patente<l by L. Addicks,'” caib()n anodes are used ; 
these are depolaii/,e<l by ferrous sulphate, and aluminium sul]>hate 
is addchl in sufiicient (piantity to counteiaci the solvent action of 
ferrous sulphate! on tln‘ cathode copper Tin* author has given a full 
account of the rcseaich work wliicli led to tins pr<ice.ssZinc and 
lead‘are now extracted hr electrolysis’*’ after the ores have been leached 
witli suitable solvents. Jloasted zim- orr'« lia\e been le.iched with 
calcinin chloride liquors, in the j)ies<“ne<‘ of (arhon dioxide, for some 
time past both' irf Kngland and in (jen.'iany In America, aiilphunc 
ifc!id leaching has de\eloped during the last three years, the solution 
olitained lieing eh'ctioUaed with cathodes of copper or aluminium and 
anodes of lead or mungaiu'se dioxide.. The Amuonda (’opjier (’o. 
lias completed a plant for piodueing 25 tons of metal a day by this 
method. At ilully Jlili i*.line in t’alifornia tin- sulphate liipior is tirst 
precijiitated with lime, and the r<'sultmg ziik' hydro.xide and calcium 
.sulphate arc ausjHUided in tin' dectudyte to neutralise the acid as fast 
as it is liberated at tlie anode. 'I'he presence of a colloid in th*‘ liquor 
does not improve the deposit of /me obtained 

Lead is ol»tau,ied liy eldoridismg oi .MiIphatiMug loastiiig, followed 
by learning with .satnrat<‘(l brine. On electloly.sis a spongy metal 
is obtained, lait this can be melted down if mixed with a reducing agent. 

In conneetion with the winning of alimmimm, a ro-determiuation 
of the (knsilies an<l melting points of various mixturt's of cryolite, 
alumina, and lluorspar has been carried out by W I’ascal’” and a pro* 
cess has been devised for recovering this nu'tal from oil-refming residues 
by roastini' part of the aluminium chloride and cuke, mixing this with 
a fresh residue, and electrolysing the fuseil mass.*’® 

Sodium prodiietum is'the subjec t of a rcqiort by T. H. Norton,”* 

ibt! Viit IlaTHTi (iiUa), ./, imri, 

US. m iiasit:;i 01115), ./, im:.,'Hiii 

Aiiier. Khcfrtichi»! Soc , S(*j>l , 1015 , ./ , 1000. 

Mfi. and Cht-m, En<} , 1010, 14, 00 , ./ , 1010, IS:; 

Kng Tut 10320 (1015)1017, Oi? AHi It Avead /.wove, 101 I, 23, ii, 
r>03; d , 1915, iir? 

'» /^r M,'t , 1011, 11, lOOO , ./ , 1015, 550 

'» U.S l»at. 1200874 vlOlO); 1017, B4. 

VS. Comw. li^port. 1015, 207 ; J., 1010. 111. 
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wli'» advorali*'; the «>r^ani>.ilion of iliu iiulustry and ^lie utilization 
of both iIh' t'antiUT and the J)ariin;^ proees>.’v .V coll has lu'en defised 
on the CastiKT j)riinij>i«‘ for producing sodium und<’r a ))re>''Ure of at 
least Olio pound per s.p in Tin' pre^suiv rai-'i-s thejxulino j)ouU of fin* 
metal, and the loss by\.ipoiiv.itioii is dimim-'in d '*■* Another improve¬ 
ment*** m tin* elet:trohM^ of alkali h\<lio\nles m a fu.Mxl state, is the 
supplying; e(>ntimion.sl\ of fre.'-ii livdio\ide t(» th«‘ talhode n-gion. in 
order to pre\ent ae<-umnlatlop of \\al« i in Ih.' nn-lt a^ a reMiU of the 
reaetion betw<‘en tin* libeiatMl hvdiowl ion-' f’ I'h A<kei'*'* lias 
patente<l tin* nsr of < \annb‘s and evan.imides m ihr \,s}n'ioft erll for 
pro<hvin<' sodium from fused chloride. •He jit.ites that tlie.se com¬ 
pounds are more Hatisfaet<‘ry than (In* elilonde>> ^ 

Xiih'l i>i>K/’(rh()n also eonlinues to ier.*i\e atleiitnui Tiie pro- 

dm tion of nn ke| <ir eopper-nn kel anodes >mtable for electrolysi.s 

^ ‘ t • • 

work, ainl tin* separ.itnm t)f tlifse (\to metals is tin* subje<t. of two 
patent.s.'** A p<ipel b\ Jt Itiedel !>, devoted to the *lepu.sitmn of tlfls 
metal from nnkel ehioii.le solutions with a \*h-\\ to utilisation of tin* 
Inpiors ohtained aftei the d'*|)OMtn>n of coppei from oies loiitainin;; 
nickel; aeein* aeid is reeommend*“d for pieventniL: sponey deposit.*** 
Purr noil lan be olilaiind b\ eh', iiol\.sis*.if ■'olulion*' of lluonde or 
Sllicolllloride of (In* nielal ^ 

,fnfiwieaY <an be ohlaiiietl fi -'u siiluiite |,\ oliition in eaustn* soda, 
or sodium sulj»lnde lln* eleetroivte l»eiU'_: eiieillaled betWeeU ITOll 
el ctrode.s Met.d ul iueli piiiilx e.in lK*#ib1ained 40 this wav.’** A 
flui'i’'ie solution aeiditied uiih livdmeiui liiioride Iias^piove<| a f.'pod 
inedinm for dejio^itine anlimonv , art oreann* substance is ;n1ded to 
prevent the formation of a.« ryslalline di*posit.i*‘ 

Tungsten can be obtained b\ fin* elci't^olysis of fii.sed .sixlmm 
tungstate,*** al.so by electrolysis of a fused lowci oMije or irtixtiirc of 
oxides of (he metal ’** ♦ 

.\f(i</nr.-^ium i.s prol)al)l\ now jno'luced^ fiom carnallite by a ( ontai t 

electrode method .siiyilar to that usc(l for calcium. A cathode of jron 

• 

Fr I’lit (Ilfl ;j rs I'.it I I'lTKiT 1 J, I'lU, t;nii, 

1 IW 8 ^ • 

Knt'. I'at 177(;.! (I')? I . ./, IIH',,'«i7. 

'”l'S I’ut 11 tJJJll (I'll.’i ./, 1(11.'., N).l 
™ US I'al, 1 l:is;)U, n.’».il(i, ,/. II:w; I 
Z J-:UUr,Ht,nii . 31, .7. •/ . I'.IJ.'., •,.■17 

Eiik l'a( 1 W7 {UI14) , J , l'l|7, I IJ 
'** J. Auu-r Imt Mf/dls.i'.n', 11, s.l; ./ , 1',(I7. I ISC' 

*** F. 0 Mathora, Amer. JCI^clrochein . So<'., Ma)' ]S17, ■/ , 1!II7, U»lt !7 
U.S Pat. 11066W (1918); J918, 1987 

I” DjS. Pat 13033:J4 (1916), J., 1910, 1264. 
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coated with ziqc is stated to overcome effectively the globule trouble, 
and by using several cathodes near together large masses of magnesium 
may be collected.'” Ij 



anhydrous chloride in an iron crucible cathode,'” and the ferro-cerium 
alloys (Misch-metal) are. obtained by electrolysis of- the fu.sed anhy¬ 
drous chlorides of cerium, lanthammi, etc, : tlio lltiorides are not so 
satisfactory, as the alloy does not separate in so coherent a form.”" 

The rare earth mclala can be fractionally deposited as hydro-vides 
on the cathode by clectroly.sis o£ a mi.xtiire in aqueons solution. 

A number of new cejls of electrolytic tanks has been devised lor 
dealing witji the electrolytic separation or recovery of metals generally. 
In ono of these, a serii-s rd plate.s form the electrodes at the bottom of 
a tank devised for recovering metallic particl-.'s in suspension. The 
liberated hydrogen carries the particles t'O tin- top and tin- outflowing 
product is cyanided, after which the cyanidi- .solution may be elec¬ 
trolysed."* 

Metalliferous pulj) is treated in another cell by ninnmg it over 
mercury cathodes on which it amalgamates.'” In another, an anode 
bell dipiied into the eleotfolyte serves to draw olf the anode gases - 
chlorine,_oxygen, ozoiie- which can be utih.sed for extracting fre.sh 
,ore,'“ Several modern cells are fitted .so that the diaphragm.s or anodes 
can he kept in motion during electrolysis to prevent, the anode from 
becoming coated vyith non-adherent material.'” A .special (lonnection 
of olectrodes has been devised to reduce tile number of tank connec¬ 
tions by one half, thus reducing the current los,ses due. to these contacts ; 
this is specially applicdhle to reliniiig where a number of tanks are 
in series."* If the ore to he extrai ted is in contact with the cathode 
it is rodnlied. freipienlly, to (he metal liy the eatliodie. hydrnggn."’ It 
has been pointed out by (1-. Jl. Clevenger that generally electrolytic 
deposition of metals from cyanide solutions is niueh less complete 
tiian chemical preeijiitation, and it is more oeoiioimeal Ho complete 
the deposition in zinc boxo.s.'" 

tl 

"* I'.is. I’ai. 1111(11 gg rimo) i ,/, mil,. Hill, 

I™ Mrl. ami C/iein. Eng., 1017, 17, gla'i -I , 1017, 1000. 

"" J., 1017, 373. in U.S Pat. llUoU! (lOU). 

U.S. Put,. Ig0.')ai7 (1010) i ./.. 1017, HK 

'“ U.S Pat. 1333363 (1017)1 J., 1017^1011. 

'*• U.S. Pat 1183108(1016), J., 1016,745. 

U.S.Pat. 1187008(1916)1.7., 1016,807. US Pal .'PJ1300 1 1016), J., 1016,931. 

i*" U.S. IV. 1306063 (1916)i J, 1017, 146. 

"1 I'r. Pat. -169510 (1913), J., 1015, 86. 

'** Eng. and Mining J., 11110, 103, 579j J., 1916, 1114. 
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Al-I.OVS. Kl-ECTRorbATINB. 

The electro-de]iositl<m o[ •Hlluy^ has mit occupied much attention 
recently. .\u investigation of tlie'vari^hiis conditions affecting the de¬ 
position of eli-ctrolttic hrass, deal.s with tlic separ^ttion potentials of 
zinc and copiier from coniple.'c cyanide solutions and the mlliience of 
various addition reagents to the electrolyte .\n investigation hy 
Hruni and .\inadori deal.s with the production of various iiickel-iroii 
and nickel colialt alloys hy electrolysis of solutionsid the iinxi-d salts.'*” 
In addition to the production of ferro-ceriiiiu pyrophoric allor .s, to which 
refeieni e has hecn made, alloys with like properties have hcen prepared 
liv I'li^drolysis of solutions containing finroiej sulph.ile. magnesiiini 
chloride, and glvceriii. The alloys contain caihon compounds, nTetal, 
and oxides, and yielil sparks when scratched with metals.'-' 

Electroplating solutions have formed the suhject of several recent 
investigation.s. A lioiling sol?iti*n containing aiiiiifonfuiii or sodium 
phosphates is recomineniUd for platimiin,'‘’and \ ariouscyanide .soliitioEs 
have heen studied in conuection with copper«plating'*,* Plating with 
Sliver cyanide .sometimes gives a non-adhereiit dejiosit which is ap- 
pareutiv due to foreign metals, ill the plated ohjcct, dis.solving in the 
hath.'** ISronze can he de|iosited from alkali'oxalate-cyanide solutions 
of cojiperand tin '** For the plating of tirt and alummiuui on iroh and 
other surfaces, phosphoric, acid in the hath gives good resylts.'" 
general method hir preparing plating haths has hcen devi.sed, in which 
a mlutiomof the metal is first prei ipita^ed as hydroxide, and this 
IS di.^solved in a suitable solvent (cyanide, etc.) to wluch sodium sali- 
evlate and ammonia are added.'*’ A rr^iort to the Itanailian DepJrtinent 
of .Mines states that plating.with cobalt is, i# ngist respects, superior 
to nickel plating 

Elkctroi.ytu; I’houuitiu.v ui- ll\wm.mi,.N .i.Mi O.xvue.n. 

The apiilication of the oxy-hydiogeii flame to w-elding, cutting, and 
heavy lead work ha» called forth the invention of many now cells for 

"* /. Kh UrM-hi III , *1116, 22, gsii i ./ , Itlli;, 'Ml* * 
till.',,-I.IO • 

Kreiiiiiiiii Mifl t.orbrr, Mtaiiita r'/omic, 1U14, 36, tltST , ,/ , lUlti, 7t'J. 

Khkhorhem /fi/i, I'll t, 21, lUU , •/, liU.). tU.'i 
■'* ih! and Vhrm /i,/./* I HI .V, 13, L'.'i.V , ./ , till.'., Hill 

Krarr aait Porter, tiiicr El"-t .S'ai-, I'.ll.'i. 28, HOT . d , 111110110 
'" Z<it KUkiruchem, 1111 .'i, 2 1, 1174 , -7, llli.r. loisl 
'“ Eng Pat 111111 (lllf.i), ./, 1910, IWO 

Eng Pat 00.-,7 (l»lo)i , 1916, 54.', 

'** J. Ind. and Bntf. Vhem., 1915, 7, 979 i J , 1915, 619. 
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the production of these gases. Many of these belong to tlie filter-press 
type which wds first devised by (). Schmidt in 1890.'"’ Most of them are 
built in such a way as to remove all risk of variation in ga.s pressure 
in the compartments and so dininish the chance of dangerous gas mix¬ 
tures being formed.' In one of these the electrodes have been specially 
designed to allow the gases to pass from them quipkly, and the diaphragm 
is rendered gas-tight by a special fitting round the outer edge of the 
frames.'” Another arrangement which has found favour is that of a 
tank negative, fiom the lid of which is suspended a bell-shaped anode 
surrounded by an asbestos sack diaphragm.”' One of these is built 
to stand considerable presspre, so that the gases may be collected in 
stors-ge vessels as they are evolved,”' and in another cell special arrange¬ 
ment is rtiadc to enable the positive cdcctrode to be removed without 
disturbing the diaphragm.”’ An account of the hytlrogen-oxygcii 
plant at the werkr of the Tennessee Copper Company has been given 
b,y L. 0. Curran, who compares the low cost with that incurred by 
purchasing outside supplies of the gases.'” 

Stkrilizatio.v of Liquids. 

Many patents have recently been granted for the electrolytic sterili¬ 
zation of sewage and'putre.scent liquors. In some of these the solid 
matter is precipitated as far as possible by the addition of lime, and 
then the filtered liquor is made to pass between electrodes where it 
comes under the purifying in|luence of electrolytic o.xygen and ozone.”’ 
Sometimes the liquors are subject to electrolytic action during filtration, 
by a cifrrent parsing between the falter-plates.”* Alternating current is 
sometimes used and the'liquor is passed through a narrow electrolytic 
zone between electrodes, with a high current deiiHity.”’ Electrolytic 
coagulation is used in aSother process for precipitating solid matter.”’ 

Sterilization of milk is the subject of an intcre.stmg paper by F. C. 

V 

•US I’.,I I.’IIIIST (11117), .7, 11117, 21tt ; al,-o U S. I’al., ISt-’J-'li, 1:11111:11 
(17117). 

. IS' US I'al 1 IHI.-,Ill (1SI)(!) ;./, 1111(1, 102.1 

'•> US I'at I l72Hs.->, 11728S7 (191B) i ./.llIKi, 171! US I’at 1 1 1 71.s.-) (HIM) j, 
J., llll.'i, :I7 ' ■ 

"■•I US Pal 1 I.') 10011 (11.115), J, 1915, 12.5S 
U S. Pat. 120.H722 (mill); ./., 1017, I Mi. 

'” ./ , 1017, 122 

I” U S Pal ll:l077.s, 11110070 (1015) , .7., 1015, (ISO. Eng Pat. 18564 (1914); 
J., 1015, 078 Mel and Cknn Eng., 1015, 13, 735 ; J., 1015, 1222. 

"* U.S. Pat. 1182316 (1016) ; J., 1016, 706. 

Kng. Pat. 0507 (1011),; J., 1015, 631. 

1* U.S. Pat. 1116912 (1015); J., 1015, Ol'J. 



FXECTRO-CHEMISTRY. 


2t)7 


Lewis, whu describes apparatus for su|>jectm^' the milk to a high 
voltage current as it tfavcrse^ a glass tube fitted with copper elect rtales. 
The cost is small, harmful bact^Tia fare exterminated, whih' taste, 
butter-forming and other necessary cplajities are not ini[ta!rcd. 

^ Ozone. 

Many patents continue to be granted for apparatus for producing 
ozone. Most of these, relate to improvements <if the standard form 
consisting of electrodes between which sheets of ilielectric are fixed.“• 
Mica sheets are used in one machine, fitted in a frame of nou-condiictmg 
material, and metallic gauze electrodes ar«? fixe^ in the centre of each 
compartment.In another device, two concentric glass tulies are used 
and mercury electrodes press against the glows, which has Immui etched 
or sand-blasted in order to give numerous fine points for discharge.*’* 

Another ozoniscr consists of a*number of glass tiilx-s whicli contain 
metallic threads, and arcuind tin* outside a metallist spiral is wound.*^* 
A device has been patented for producing jufre ozone*by condensing 
it to liquid form, the more volatile nitrogen and oxygen being allowed 
to escape.*’* G. Lechner*’* gives an ac<;ount of experiments with al¬ 
ternating current and interru[)ted continuous current, showing that 
the quantity of ozone produced is profidrtiona*! to tho qujntrty of 
electricity flowing through the reaction chamber. Sachs'*’* points* 
out that an ozoniscr acts as a condenser, and above a certain limiting 
* value of p(^tential diflerence, discharge tak‘is [>!ace. Jlie ratio, quantity 
of eb'ctricity to maintain continual dischargediflercncc of potcnjtial 
between electrodes, gives a measure 6f the ca[)acitv of^the ozoniser. 
Chemical changes in the ga;ies facilitate the* passage of riischargc, 
because, with air, oxygen, and carbon dioxide, capacity increases 
with the rate at which the gas is passed througTi. 

(■AUSTic Soi).\ .\Ni) thu.oravj; 

I'hpia! attention iijqiears to have been given to the improvement 
of both the diaphragm cell and the bcUcdl, during the past three years. 
The mercury cell and^he ” fused salt *’ eell^have*seldom figured in the 
patent literature. Three new' cellft are built on the Ilargreaves-Bird 

Kii;; Pat lo7.'>01, 10S2US (HH7); ./, 1017, 000, KUO 
rs Pal 12I.SSI7 (1917) 

Knox Tcrpozoiie Co., U S. PaP I i;iOH27 (191.',). / , 1915. CCt 
Fr. Pat. t7;U84j:i9ia); 1915, .709 

”* U.S. Pat. U-19254 (1915); 1915, 969 

Z. yAektroche)n., 1915, 21, ;»09; 1915, 1101 

Ann. Ph^nk, 1915, [iV], 47. 886; 1915, 1257. 
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principle : one, Iihh a U-shaped permeahlc eathode which is placed ii 
a colitainer ; steam is 8ii|)plied to the eaUsKle surface and forms alkal 
with the liberated metal.'''' Tfje sefcnnd is cylindrical and contains i 
ring of carbon anoi^es in the brine eomiiartment, which arc .surroundec 
by a diaphragm having a metal cathode cylinder, closely fitting rounc 
its e.xtcrior surface, down which the alkali solution flow.s a.s it forms.'’ 
The third is a cell similar to the Hargreaves-Bird cell in construotioi 
but havjng a reinforced concrete casing.' ” Three more cells are fitter 
with horizontal diaphragms. In one of these, by' Siemens und Halski 
A.-li.,the dia[)hragni rests on a network of asbestos rope.'” In another 
the brine enters by an a,oeniitg .slightly above the level of the diapfiragn 
and flows.across the cell ; after leaving the cell, chlorine is expellee 
from the liquor by heating'”" The third is similar to the, Billitcr-Siemeni 
cell m construction.'®' Several improvements in the bell cell an 
directed to imiirovc the flow of Itquortn this type.'"' In one cell of thii 
kind a diaphragm is fixed in the bell, dividing it into upper and lowci 
portions.*'* A, report of " trial runs with the Billiter-Lcykam cel 
(which is a bell cell) is given by ,J. Yamasaki,'"' wbo records, alkal 
concentration 11-18/, current efficiency 92/. purity of chlorini 
96/(. A previous report' on the high efficiency of this cell was giver 
by Atlm^nd.''f' 

A mer.eury cell, ]iatented by h'. McDonald **• contains a centra 
anode compartment encloseil by a perforated slate (lartition which ii 
closely surrounded by asbestos and outside this is a mcrcuiiy cathode 
In another cell,'*’ the floor, on which the sbdiiim amalgam flows fron 
anode to cathode compartment,' ha.s a series of ridges or impediment! 
at right angles to thc.lloiv of mercury, whv'.h help to break up the surfaci 
and keep it mobile. 

A ■' luted salt ” cell Tias been lievised in which the collecting vessel 
for the alkali metal, is made of a zirconia mixture which resists the actior 
of both alkali and chlorine.'"* 

U «. I’ui lt4.;i2lo, {Kilt), lyl.V.lH'i'.l 

'” U.S. Pats tI7(i.ttO, (toil!); J., lOlli, 117 , 

U.S. Pat UaSL'Ol (1015), ./., 1911), 2;tti. 

"" Ger. Pat. 281)918 (KIKi); J., 1910, 176 
JSug. Pat 101410 (1916); ./, 1916, 1109 
U.S. Pat. IISMOO (191.5) 

Eng Pats 101600 (1916), 25115 (1913), 22.807,(1911); J, 1017, 161; 1910,66 

U.S. Pat. 12M773 (1917); J., 1917’, 991 

J. Chem. 'Mi/u, 1916, 10, 257; J., 1910, 5;8. 

1912, 1129. '*• U.S. Pat. 1117879 (1914); J., 1915, 37. 

U.S. Pat. 1170551 (1910); J., 1916, 001 
Gcr. Pat. 291240 (1914) ; J., 1910, 690. 



XLECTTBO-CHBUISTRY. 


299 


The purification of electrolytic chlorine can he accomplislif d by passing 
the gas over a catalyst to aciRilcrate the combination of the hydro^n 
with chlorine, and the resulting hydfroge^i chloride is then oxidised by 
passing over the same catalyst at a lower tempoi^ture.'” Caustic 
soda can be purified by electrolysing the 50-60 ^ product (Naj 0) with 
a steel cathode at a tciinArature of 80°-175° C. ; oxygen is liberated at 
the anode and metallic impurities are precipitated. 

The relation between cvaporntion plant for electrolyta- soda apd the 
source of power has been discussed ; the evaporation plant which is 
best for water-power will not prove the most economical if steam bi' (lie 
power afuiroo.'’* 

Hyi>o(iilorite, Ohlobate, I’eh/hlohate. 

According to one patent,'” the gases produced by the electrolysis of 
chloride or alkaline suljilude lifpiars are first dneil and then used for 
bleaching, disinfecting, or deodorizing. 

Bleach liquor can be produced by elect rol \ singsilkali chlpride solutions 
’with graphite anodes, relying upon a heavy current toeause thchydrogen 
to clear away quickly, before it has an op])orliimty of reducing the 
hypochlorite In another form of apiiaratuA delleetor.s on the anode 
cause the chlorine to be distributed througllout t In'lupud.nnd a similar 
mechanical contrivance ensures rapid removal of liydrogcn.'’*. A cell 
suitable for produciiu.' aiitisi'ptie solution from sea water has been fixed 
“n board sjiip."’* 

Chlorates can be produoe’d by electrolysing cliloruia solutions fiist 
at low temperature (35°), with graphite'aiiodcs, and then, iii a second 
cell, at about 70° C., with platpiiim anodes and’ireui cathodes.”* In a 
cell by A. U. Jfetts,'*'carbon anodes and magi>esium cathodes arc used 
with a coarse diaphragm to hinder the mixing of anode and‘cathode 
solutions ; felspar i,s used as the raw matcnal, and after roasting with 
lime the extracted liquor is used in the celt. A proce.ss by A. E. Gibbs 
for the production of, both chlorate and perchlorate is the subject of 
another patent.'" 

• fm lllill.jJl (liilil); ./, I'JiO.p-j.j 

U.S Put 12271-.j:j Gt>l7). . l»I7, 711 

Tram Ainer Elect .Vsc , IllI I, 26, 21.1 , ./, lOI-S, SG.r 
Eng Put 20726 (I9l:)) I9|.-|, 2.7. 

I'lng. i’iit 1672 (l'.II7) 1 1111.7, 622. 

"" Eng. Pat 207U (11114), ./ , 1111.7, 111111 

"" Tiinei>, EVb 1, l!»l6i Jf 11116, 1114 

U.S. Pal. 11 411786 (1917) ; J., 191.7, 8113. 

Met. and Ckem. Eng ,'l910, 18, 627 ; J, 1917, 29 
U.S, Pat. 117113(6 (1916); J., 1016, 469. 
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Various Inoruank; Products. 

ft is ovidciit from tlie niimhcr of patents and papery recently issued, 
which deal with the electrolytic production of inorganii: substanc-es, 
that the development of electro-chemistry in this particular ])rovincc 
is being maintained. A brief reference to the various items will render 
possible a fairly complete view of recent progress. Alkali nitrates 
can be decomposed in a cell of the “ bell ” typo ; nitrites are formed at 
the cathode and the nitric acid produced at the anode is driven over by 
steam.'*’ A paper by Crook and Booth shows the possibility of obtaining 
potassium cyanide and siilpliirte by electrolysing alkali thiocyanate 
Boliitions.’"" 

In tins production of pota.sh by electrolysis of |iota.ssiuiii sulphate 
solution, iron electrodes an- used and the aiiodie nu.xtiire of K 1 SO 1 + 
FcjfSOi):! is suitalilc for a fertiliser. = 

To obtain alkalis from'kelp, this i.s ”electroly.sed in a divided cell with 
a’ mercury cathode.’"' 

Cuprous oxide, obtained by- electrolysis of sodium chloride between 
copper electrodes, is improvetl in colour and uniformity by adding 
sodium nitrate to the bath and heating.’"’ 

The production of pure alumina from crude alkali aliimiiiatc is really an 
applicafon 01 clectr o-osmosis, since the chemically precipitated alumina 
is finally'" subjected to current elfect while encased 111 a diaiihragm of 
viscose, to remove all alkali.’"* 

Perborates can bo obtained by electrolysing solutions of borax 
colitaiping a censiderable anioun'. of .sodium carbonate. The process 
is the subject of several patents and papers.’"' 

Fractional electro-deposition of the rate earth hydroxides has already 
been mentioned and particulars of work on this subject will be found 
in two papers by B. M. Jlennis and co-workers.’"" 

Pure silicic acid, specially valuable for stabilizing colloids,, can be pre- 
.pared in a simdar manner to alumina, already referred to, by enclosing 
alkali silicate inadiapliragmed anodecompartmenuduring electrolysis.’"’ 

"" Kng. fat. Kit) 1.1 i J, lUl"/, ill 

‘-W Met and Chem Kny ^ lUitl, 14, 5S7, , lUlU, USS - 

Fr Fat. 47Sa71 (IDM) 1 ItUti, U.tti 

'■»’ U.S Pat. 1238000 (1»17), J , 11117, 1127 
ling. Pat. 14310 (ISIl.-,), ./ , lino, I l.'iO 

** Kiig Pat. 0727 (lOl.T) ; J , 1111.7, UOt 

W’ Z Klektroahrm-, lUlG, 21, 2;73 , J., IDIG, 11H Chem -Zeif , I'Jlj, 39, 800; 

1916, 111. Kng. Pats. 14292 (1913), 1001.72, 100153, 100778, 1020S9, 102369, 
106400 (1916) i 1916, 1201 ; 1917, 31, 83, KW. 

J. Amer. Chem. Soc., 1915, 37, 131, 1063; J, 1913, 130, 1032. 

■W Fr. Pat. 471678 (1914) ; J., 1915, 423. 
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Pure titanium dioxide is precipitated at the cathode duringelectrolyais 
of an acid solution coiotaining this substance.^ 
Hydrazine and liydrazoie, acid, can, be prepared by electrolytic 
o.xidation of ammonia. The former is [i#odured when aqueous ammonia 
is oxidized in the presence of sodium chloride and glm^ and the hydrazine 
sulphate in presence of sulphuric acid can be further oxidized to hydr- 
azoic acid.'”* 

Arsenic acid and arsenati's can be jiroduced. in good yiehl. by elec¬ 
trolysis of arsenious oxide suitpended in brine."” • • 

Hydrosulphite production conliiiiies to be llie subject of patents,'" 
as well as the preparation of ammonuiui persulphate and from this 
of liydtogen jieroxide.• 

A good yield of concentrated sulphuric acid is obtained by elOctrolytic 
oxidation of sulpliiiron.s acid,”" and in a similar manni'r seleiiic acid"" 
is obtained from a nitric acid; solution of •‘■teOj. t'lirojiious salts are 
obtained in good yield by electrolytic reducfioii of violet and green 
chromic salts,”" and an exhaustive .study of the electrolytic oxidation of 
.manganous salts has been made.'" The, electrolytic production of 
iodine is the subject of a paper, while the production of chlorine and 
bromine from potassium salt mother-liquors gs dealt with in another. 
In the last paper the production simiillaiieoivsly of a magnesium 
oxychloride cement is di.sciissed * ' 

The production of cobalt oxides elei'trolytically ba.s been patented ; * 

•the process is also used f(»r prcxlucm^ nickel tixidcs 

♦ • • 

Pkodi/ction' ok Oroink- (.’umpoltnos.** ^ * 

Recent literature reconls fair progress in tKc applici^ion of elec¬ 
trochemical mctlmds to the production of ort^^nic compounds. Most 
of the papers and patents refer lo reduction or oxidation jirocesses ; 
a few refer to synthetic methods. • 

# 

t'r I’at W64g (till t) , ./, imo. Hi (' ■”! l*«l II'ilttills (1111 7) , , ltll7 ' 

10 17 • 

J. Amer Chem S,„- , 11115, 37, I M 1 , , 1111.7, Oos 

"“US Pat IIZ.'.OKC (11)1,-,), .y , I1II7, 2ZS ^ * * 

** Ger Pat 278.7SS (11112) , ./ , 11117, 2X11 

Ki- Pat t7liH10 (11114) Ki.g Pal 227ll(lllllJ I .8 I’.il I 11177110 (Hill,), 

J., 11115, 7119 ; 1910, 8.'t4, 10.79 

\l lie K Thompson, .Ve/'an,y K,,,,, I9II1, 16, 077; J, 1917, SI.’ 

Ber , 191.7, 48, 11.74, ./, 1915,904 . 

Bfr. lino, 49, 1079; ,/, 1910, 10111 

Z. BleMrochem , 191.7 , 21, 126 , , 191.7, 1248 

J., 1916, 421 : J? cnyaic Chem , 1914, 27, 569 ; J, 1915, 26 

US Pat 119.7211 (1916); J , JBI6, 1059 
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Reduction by (‘lectrolysis has been applied in the following oases;— 
Di-secondary glycols by the reduction of saturated aliphatic aldehydes,'*’ 
ph’enylhydroxylaminc by reduction of' nitrobenzene with zinc elec¬ 
trodes in neutral solution,"” e.Icctrolytic hydrogenation of iinsaturated 
fatty acids,”* and the formation of ethylene from acetylene in the 
presence, of chromous salts.'” 'I’he formation of aminohydroxy-com- 
pounds is favoured by reducing mtro-compounds with a cathode 
composed of two or more metals.”* 

The* reduetiqu and oxidation of arsenical compounds has been in¬ 
vestigated by Fichler and lilkind”* and a general process has been 
patented for oxidizing or reducing organic substances when in an 
emnlsified .state.'” ' . 

The electrolytic oxidation of cresol.s to the corresponding hydroxy- 
acids is the subject of another patent, and a pruc.e.ss has been devised 
for electrolyfic recovery of the mercury used in catalysing the 
conversion of acetylene to aldehyde.”* 

A study of tlie electrolytic chloriuation products of biuizene and 
toluene is described by Kichtcr and (Jlauzstein.”* 

An interesting .synthc.siS of tartaric acid from carbon, steam, and 
chlorine ha.s been devised, which follow.s the course, forniate e- 
oxalate->glyoxalic acid ►tartaric acid."“ 

In two processes tile .silent discharge has been utilized for synthesising 
hydrocarbon gases, proceeding from higher to lower molecular weight 
or vice rersi'.' 

Rubber can be coagulated by passing a current through the latex,"-"’ 
amd metliod'has been devised for ageing wines and beers electrolyt- 
ically ”* 


ElKCTRIO FuRNAUKS A.ND I'll.Kl'TBlC FuRNACE PRODUCTS. 

Very great activity has been displayed in the development of electric 
furnaces. Many of the impj:ovements relate to furnaces built for special 

Qei- Pat 277:WZ (I'.IIS), Bnyor imd Co 
Jiiier Sltcl .Voe , 191.7, 28, lllo , J . 1915, lOSS 
”* Zeits. Khktrochi ,n , ilJIo, 21, 414 ; , 11117, 1971 

Qer. Pat 2S7.)(i.7 (llIKl'i ; J., lOlli, 142 
Ping. Pat. 180H1 (1917); J., 1917, 129. 

«* 19111, 49, 2:19 ; .1, 191C, .TSS. 

» Kng. Pat 15760 (1915); J., 1910, :184. 

»*• Eng. Pat 103709 (191C); J, 1917, 382. Kng Put 10140(1917); J., 1916, 
328. ' Bei\, 1910, 49, 2473 ; J., 1917, 207. 

II .S Pat 1190845 (1916); J, 1916, 944. 

»» D S. Pals. 1229042 and 1229886 (1917) i J , 1917, 862, 863. 

J., 1917, uo.'i. Fr Pat. 4S9141 (1912 ), J., 1913,1167, 
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products, notably zinc or tin, and for gaseotui reactions including tlio 
fixation of atmospberjc nitrogen. Most'of the patents rafer to improve¬ 
ments in furnaces used for gfneral lieatnig and smelting purposes of I lie 
arc, resistor, or indiietion type. I 

Uroadly speaking, the recent imprdvements are eonrerned with 
maintaining a constant eurfcnt, controlling high temperatures,*’* the 
utilization of induction furnaces*” and polypha.se current,”* and 
regulating apparatus (or adjusting electrodi's '■’* 

,'\u.\iliary heating lias been •introduced, whereliy 11^; charge Jiecomes 
heated by combustible gases before entering the fiiriiare proper.”* 
Klectrode.material is the sulijeet of'several patents ; iii one of tlie.se 
steel iRirmiig.s are incorporated with the car’boii. Mule in another, lipllow 
magnetite electrodes are used.”’ The fiiiiiace ean he consl.rueted so 
that parts arc easily removed for renewal.”*' 

Ooiisiderahle attention has.been given to providijig/nrnaces with a 
snitahle refractory lining in tlie liiake-ii|) of tvhicli zireoma, magnesite, 
and oarliorundiim ligure."”* .Several patents relate to eontrivances for 
keeping a molten charge in motion while in The furnace |i'iirnace.s 
have been designed recently 'for working under increased pressure or 
under diminished pressure.”' ^ 

An account of recent progress in the develypment of the ejoctrie 
fiiniaec in non-ferrous metallurgy is given liy I) \\ . .Miller,”/ and the 
same paper eoiitams an outline of progress made recently ai'.SlielUeld* 
^in the |iri)duetio’ii of ferro-alloys and special steels Another paper 
on tile.sand' subject, Iiy A. Stanslield,”’deai% wit li l■h•(■f rol vtie andeleetro- 
tliermal furnaces, and contains a eoiiri.se aeeount of theVarions ijroilnets 

Jiitll. liuntcu Sidndanh A .V A , lilt l.',l . ,/ , I'.ll.’,, HI /'/„<■ Kut/ Sac 

ir i’ll , I'Ji.',, 31, z.'j.'i, ./, ini.’,, net 

U.S I'.vts. tZS.-OZII, I2:!.-,C30 (I'JIT) , iniT, I0.',3 Kng Pal t/TO (1U14) ; 
./, 191,-1, Sll 

Kllhiirii Scott, ./, 191.-,. 113 US I'at ^ II'.H'U-, (191(1), J, 191(1, lllC. 
Eng Put IOC(^2(i (191(1) Ii(l7, Sill 
, us p,it 120(1003 (1910) 1917, 90 

US. Pula I 1770SO (1910), 11920.-,0, I2(ISSI7 (1910), , 1918, 641, 931; 

1917, 224 » • , 

•^*'1 Eng. Put. 1001.-,2 (I'JIG) U .S Pat^l22012l ((917) , ./„ 1917, 722. 

“ Eng Put 1074(1.', (1916); J, 1917,’909 

Met andChnu Emj , 1917, 17, 11.7, J . 1917, I2.)(l. 

■•""Eng. Pat. 712 (iilll); ./, 191-7, S77. Eng. Pat 1712(1 (1911);./, 
1915, 912. 

Fr Pat. tS0302 (lOU.), Z. FJeklro'chem , 191.',, 21, .5t, ./, 191.7,1132, J , 
IFash. Acad. Sciences, 191.7,6, 277 ; J., 191.7, 021 

Met. and Chem Kng, 1917, 17, .737 
”■' Inst, of Metals, March, 19IC;^U, 1916, 473. 
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now made in the electric furnace. Two ]>aperK deal with the faults of 
electric furnacies and proposed methods of remedying these.*** 

A large number of furnare; ha'M‘ Imm*!) devised for tl\e combined 
smelting of zine ores and the di,dillation <d tin- metal obtained They 
arc of are. or resistance, type and froquentK use polyphase current. 
Some of th«‘m are suitable for smelting tin and lead oros 

Kui naces suitable for bringing aliout reaetmns between gases have 
<»eeu(»i<sl mueh attention Tlifv relate (lindlv to the are process for 
making nit-ne arid, but nitrogenous comp'oiinds geiuuallv aie eatmed for. 
Kurna(;es for the jirodu' tion of aliiminiMni lutiule and abrasives are 
also well repiesentisi. 


Proi- Eng H J\, l'll5, 31. ISM , 1 /,// <in,i H o> hi, VJ\^. ^4., 

n:,.’), ,/. loir., s i:, 
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OILS. l-'A'l’S, A\i) WWI-.s 

lu i; u. \u>\ ms; i’ 1 r. \m' Cf. k 

( i\. >,n,. ll h., N' ;.rrv / A',..,,/, /;... ' I ./( I. 

< 11 M l: \ I. 

'riii»ii_L;li llio i'l.Tl vc.'ii li i'< iiol Ix'rti ni.iilA'fl !'V .ui\ plu'iininrn.il 
iiiiir;i''C 111 oiii' know of llic ilirnii-'!!\ of oik-, f.il-', .ui<i 

! Is no <l<)iil>t I hat (lin v of i ii ciini li.i\ iiii,' ,i Imoio 

hi lal cDo't on (he indii't i < onnrol od w 1 1 li i hnin. liol li in drvclo[Hiicii 1 
of on t pur and in d widci’ di-l iilnilloii and ;;; r.i I > » .n < ni ai ■» of know In 
ol (lic-'C wvy iinpoitaiit cioni.iijii 'Uh'^iaiiio- .if on)\ (lin iinpctiis 
w liii fi lia> iicrn t^ivcn i an ho ni.iinlaiin.Ml wlnui nioic iioiimjI iii'wiini 
•'(ani cs 'iliall tiuiio\o the dl llicnl l n*-. wli].}i n‘iw (‘\i l willi tc:odd to 
oxtrii^'inn and rinlii^n of plan!, (lifiu k n'o i. I'oii al alj h v (of'al 

III itain and Inn-('olonii'-^ ^lioid*! nol take tin- fonniio'l plair^holh in 
t hr pioilui l ion anij inanufa- l III (• ol oil - ,ind fat nio-,i . in la inly i hoM‘ 
»^f \ riun ahlr < n li’in 

Muck ''a^ litH'ii done -thusr in anlhoniv to snyic to Ihili'h 
tiiaunfai t inri ^ iii-w ''OiiiM‘>of sU])pJv,' and to iniioinai'n llnii fl'i‘, -o 
lha' ihr outlook IS dl'.luii'lh hojicfnl The i;>rai lai’illv of luilfri 
lia< rrsulird in ihr dnvrloiuiirnt ot niai "ai nii' ni.tnufai I ui c, and iln- 
luoiiirii t Hat luiinl w lirii I hr honir pi m] in (ion ol f Iih ai i n Ir -- 1 «Hiid ha 
ahh' Lo ('XHM.al I he <]cmand In liii' oin- dm ■ lion .doUa iln in i-i ^tnal 
Siojir fur inrcnilltV and dl'«-0\rt'\. (l H Io l»r ii-ipod that thr tooli.'-ll 
n lna'> lirld \s il]i i'(‘rard i o nia i L;ai l in- air i apa 11 111) l in: a r 11 dr -1 i \ cd 

e:r,i\ n, and anv doiihl s* i r^a t diiir iis 1 1 "i i In 1 11 \ and -uilalnlily .i-> a 
\aluah!n food piodilil l^a\ Mow Im irraidrd a- tU'^lO m-^I. 

^^ainy (o (he \ loi f(HLi n l lorl■^, i In- fiiun r^, foj nnpoi A r , 

am not a mlialilu yuide, hut a lew ^r]r, tnd in>lani rs nia\ help lo -how 
thr y, 'iinral trrnd 

I'hn importof mar^ai iin** liavn uini na'rd 1 1 om I / lop, I -,'7 i w i in ! 'H 
t" -,7 o2,sG(; cw l in I'Jlh 'I’hn impoit’. ot palm lo-nirl-alonrliasr 
inrrnasnd fi om 7 f .7h7 tonkin IftMti* PlI.AOl ton^ in I'Jh’i, and the 
lulal impoi I of nut^ and knriK'N lor I lie r\ pn - sum ot oil ha'- iin-i rasn<I 
from 77 i ions in IHIP to .173,02/ tons in I'.Hn Sati-fai lory a- 



3<H1 KKFfiH'lUl 'IIIK I'KOdRES^ Jp APPUKIt ( HKMlSTHY. 

Ulc c fli;ui r • .uf, ii mu-t ill in- M-iiniiilict !■(i I liat the im)i(<ilol palm 
al'ili'" f<» ill ll.Ull 1 - i( lll.iu to tlir poll oI in 

1 'J I i ( ' < MM I t OM•^ ) 

'I'lir [..dm KrjiU'l 1 [h1u,-Ii\' di'litalU a lujlldi .mr, ami (S lifinu 
f'l'fcii'd ]i, m ,iu(lioni\\ a- M.pia .aiui'.t 1." iully cnn 

iM.lli'd l.y 11 -^. 1 llioi I at nr: tin- .oc lla liyin.‘- (.t impo;! ofropia, 

w )n< li frll from ll.^,dIo o.to m r'l'* i" I'.J,('.)<* ni H'lt., wtiilc palm 
K(‘i iifis hliow I lie ni« 11 ,i>i' M-Im I <‘(1 |n ,i I.i.v.* The -.anu' .ip]>ll'"' to I lie 
n'-'hirU'm^ fni tlir iinp.al (.f U'lincd ml- wlii.li -lii.w ,i f.dl in I hr i a>c 
of palm ami p.dm kniirl nd> 1 1 cm cw i in (opia-luali) 

iioiImiil; in 1*.' 11> Id lim'd . o! l< n n d cil trli 1 1 (.m I '.*,><W. Io 1 < nO'JS toim 
in I hi' ^amr pn m .il, w'liilr ii'n [.oi t - cf elm and i I'liiird I .dlc\\ nn i ra-^rd 
t rom <'.7*1 1 w I in i I I I i u 1 in I '> I *. 'I'hr.-c tmnir- taken 

(cyrliiri point loaL'ie.n imiiaM'inlhr m.innt.n ! in e d rdd.lr oil- in 
(1 1 eat I li Ham 

,\ ir.ent IhllllMlIl d llir Imp )l,d In-IlMHt)' ylM'-- all a.rciml 
ol the dr\riopnu'r.l of the Atih.ni palm oil indniliv, \\ilh -cine 
liitrumlmy I'lulm-icn .i- lo the lim-^ .ilcn;: whi.h tin- mdii'lm 
shonhl [ii o< ei-d. and their i- mi doidil ' h.il I hr m \ t lew }<'■>''• "ill >rr 
palm oil iiicn^ht into thi. .ciiiiii\ an I'dihle tal 

'I'll,it nrlr^^llv m the nmlhn cf iiiM'iilicii m well dln-,ii,ard m a 
mo-,) 1 list I II' * nr papr: l.y I'.dn imi ' on the -^onn e^ cl l,n m (Iri niaii \ . 
'I'lm anilioi' '-ho\^s tlial not oiilv lia\r rM-tiin: anii.r-- hren ^l•^',llt\ 
r\lrnde( 1, pal (ii Ill'll ly in the la-r d -nnllcwn (yiiMilv nrylrited hy 
dhet mini I MO,s), hut oil Ija- hern diianied III kiiyr 'pl.m! iHr^ froi.«» 
till' yritim ol ill irira'', ,ind e\rn licin t<dlrr, while ihi' '.i\iny;oi 
si'waye t,it h,!-, hri'ii (‘iiiiimon-' 

rim l.dhiii; oil in hr ■-nppK oi ('('dih'oiK Im-- tninrd .ti'rntion lo 
the possd.iliiy of ntiii>m;,; l,iU\' .0 i<ls .m a locij iii.nni.d. and the 
suhjri t h.m hern in \ rsllyaled .it I hr ('dlr:n‘ ol Ayi n nlun r. I^dlld.ntyh, 
1»\ Lamln .Old ray,in ' ’Tin' r \ pt'i linen (a I an iiii.'iK ^rrm to h.i\o done 
tanly well on a “feed ’ ioniainmy .i u'l’t.un propoiinnidlheiatly 
ai id-, o lit .lined lioin i orotinl ml, hut how c \ rr -at i-'la. lo> \ Ine i r-.nl 1.*5 
liiiylit hr . 1 -. an rxpriimrnt, it m to hr fr.ire.l tlnit uidr''' the (rmirnev 
of .Kill' to pi odli e I lit rii-;.* nansra i an hr o \ ei ^ onir, t Imir is ill tie 

hope of nu I ea-'iny out -.npply of hit ty fomK for hum,in < oiisnmjil to, • '\ 
tins wa\- 

An iiitrrrstnpy papn mi ilu‘ mllurmr of diimili. i.omlilion'5 on 
\ e^rtahh'oiU has hern puhlmhed hy l’iyilo\e''lvi.‘ A(tording to this 

' it»i7, 15, .t:. j , 1017. lot:. 

(V;,.» .1017, yod-'-. -d 

./ Ados r/un ( //'Ul Sue , 48, yjl , J , 11117, 


./, 11)17, lonn 
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\vi Iter the I'j'liiie ^ .iluu <'l .111 Dll .iiiH'iii; <if ihe -v.^me '^ul-f.iiniK 

iii'-i .IS (he ill.'! [ l]-ul ion of t h«‘ |il.in[ e\ temi-' (<• (he N oji h. he 

ileiluoe^ from hi< re-nlt ^ < ert,iin l'h;,i'- ,i» io ! hr i h.i!i:.'e in the M>nij>o 
i>f (he :;lyee! i(l(‘~ pie-eitl t 

'j“he ell- . t Ilf vlni.ioe oli .i hum' nUliilM-! of V reel .1 • >1 e ,u e ! .1111111 11 
oil-^ li.i" heeii )»\ ^ hu dnei y wh.i tiieK ihii in 'O'nri.il (hr 

I)oi 11 til .it1011 \ aiiie in* I’e.t'e' while the kh line \ .line ih , 1 i-.i-e' dm me 
-nrh "(ri,ioe 

im ident.dh lefeirme m.iv'he ni.elr in .ittmijii# in nlill^r the 
Ir'-ldlie finin ohV(' oil i‘\j)le".inn in (hr Snlidi of I'd ,l 11 ■ e, .1 In I .e- ( h(' 
.(•li of (he iV'idm* (0(11,1111' iie.iiK nf |.ni,i''h (heir irilainlv 

• t 

.ipjiem • to he ^rn|H* tor il s Ml lii^.il n'li .\< i m .line lo ('1 iif" .unl Chn nie,' 
|oO(_) (on-, of nine jM>ni,ir.‘ .11 e jii m] n< ed \'e,ill\ Hi (’.i 111. e ii IhT hu ( lhe\' 

'I lie (ha( .liter eMiarimn ul (he leiiMiiiine ,,|h (h.' le-idne lia^ no 
\ainr tor m.iiinie or nihrtwi-'e , ^ , 

'I he idem iniie of mK, [.it', .intI U.INrr li\ i.tl.lUtlr lliethoii 111 (In' 

• 

ji! .''rnre of o \ \ orli Im' hr?'!! in \ r-l li;.lt ed to I hi'll 111, It Ihll,' who 'llnW 
! h.ll lllO'.t llletalllr ''O.ljiS }l,l\'e roll'K Ir 1 ;ddr 111 r.ndi lliy *r tl r, (, l!inH:dl 
'.a'iiiiLt in (hell jiowei, .md !l l^ |■n"|tdr th.il (he nirtlmd m.iv he 
einjiloVi'd m the Idem InnLt ni oiK fn, 'o.Lp w nrk Sm h .1 nir( hod^ w dl, 

<d .om'Ne, no! ie|jl,nr (he it'C of .h.U'O.d .md fidlrh' e.iith li; the 
.ddde oil indu''liy. in ilo' lonni.tmn iiirnimn ni.w* lie iu.ide of 
.. iindinr! ilevi'eil hv' Wd'kendeii .md ll.i-'lii loi . onip.ii*]!)"; (he • 

ellu'irm \ of h *1 li.n 1 o.d'- h\ (hr U'C oi .1 -idutinii of Sud.in ill 
in Kno'ene 'hhi-' (e't .ippe.i! - to dn il. n n (i.i (♦^ liriwien iti.n 
■ ojK \\ 1 , ch are '.iti't.'irtnry *foi mi.s .md ihioe wimli -V'' -.ii 1-f.n 1 < < \ 

I"! ejyi.Mnin, .itid .ado denioimt r.il the -iij.i'iioi rtinnii'f ol .miin.d 
'h.iiio.ds 'idle hleaolimo a^M .de.oij)tl\e ia[iaijl\’ of tnlleih e.iilh 
I Coin a vain. It ion pomt of \ :eu , h.i'^ heen ^t iidn«i hy id' hri 1 / who Im'. 
yn ell a foi niula foi an n m^ .it die t o''t of l>lra' hmy w idi .in imk now n 
I' 11 ( h, eoMi[)ared with one of know n .ihsoi pi r [low ei 

idle pul) ineriMitio/i of ( uny nil. w lii< h h.f ■ 1 - i < 1 \ rd o > nim h .it lent mn 
kttidf, lias pe^hap'. r.uhei led to die I'eliet that (he [dieiiomriion is 
'diaraclei I'.tii- of that oil iki nii'tein"^ ni.iinfaiii'. linwmei, (hat all 
fat! V ('llIs ni.i\- midei yo itiiat he lei nii'd “ nie-'niiml i,if. an pol\ niei i-alioii " 
'^”’luMtiny to a eeit.am extent. He dedine- jn.ntKai .ipjd n .u 10 n-. 
fjoiu this tiieoiv tind dls(.U''^e^ the coniie.liun hetweeii di))ny 

^ ./. j,id *('/,> , loio, 8, 007, ./, loin, ijin 

'■ ./ /»-/ /■»// Ini7,*9,-I.'j. , 1017, 117 

' ./ , Jo) 7 , '»is 

’ ,/ /■/»./ /•;«./dVn loin. 8,is , ./. ion,, 71.*, 

./ /nd Eh-j Ch,m , 1017 9 , 500 , ./ , lni 7 . SO.{ 
iy.T. loit;, 49,72y; ./,ioin, onw 
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(:;ipa< itv inul jiclyinerisatjoii. iliri finduiys an*, however, called in 
ijuolion l)y I'ulii loti/' who maintains tl’at Ki'oiisteiii s “ distill.ition 
nuinhiT ” 18 no ciitcrion of iliying power, and is of the o|)inJon that 
the [lolyincMs.d ion of turif^ oil i’. char.u-teristic of tliat oil, as li.ts )>een 
generally sup))os(;d. 

It certainly seinns donl»tfnl that the gthatinpus formations noted hy 
Kronstein are the same as the jelly fonne*i hy lung oil, for otherwise 
it iH creilihle that sucli ohseiwaLions would ha\e been ma'le before. 
Until Kronstein*s woik has been eonlirnted by other W(>rkers, Fuhrioida 
objections should be regarded .as cai rying woiglit. 

* Si'KciAi, Oii.s AM) Fats. 

'riie searuty of oils anci fats arising from the dislocation of the usual 
trade sources, has brought about a condition of afiairs sulTiciently 
acute to turn ‘ attention to many ole.ijpnous ju’oducts which hitherto 
have been of only s(dentilic interest, or which have not been eon- 
aidered lommercially .’ivailable. besides these products, many now 
sources of supply have been investigated, and th(‘ value of these 
su|)plies and tlieir availability empiireil into. As tliesc proilucts are 
natiually heterogeneous, it will bo neccs.sary to cla.ssify them roughly 
into groups in dealing witli the wa)ik canied out in this connection. 

Li<(in<l / VycA/Z'/c Oth. 

CoHon v'oZ o/l A long and interesting pa[ier on cotton scciIl 
products is given by Vakil,'‘ in which varieties. ex{>orts,'peicentage 
yields,M'te.^ .-u^i thoroughly (lealt with, and some very interesting 
mieroscopicaN projiaratious of the seed are illusiiated. 'riie pa[)er 
.should 1)0 of interest to those dealuig with eoUon seed and the 
produclw thereof. 

Siiiijlowc/, and HHjiou'i’i —'I'lie Ihdlctin of the Imperial 

Institute** <leals with the cultivation and use of those seeds, drawing 
‘[tartieul.ir attention to tlie potash in the stems of the suntlower. 
Analyses of the oils arc given, 'rhere is nti doubt that for all 
these oils there is a gre,'^t outlet for edible purposes, and more attention 
might well bo given to*the cultivation of these seeds, so that »hi;^ 
l)ulletin IS of .spot lal interest .U (lie moment. 

Spailiuiii iniKCtini. — Ratio,' ’ in a [lajicr de.aling with a li[iolytic eniyme 
jirosent in the berries of tins plant, records'also lonsiderable .-iclivity 

" Hn , tout, 49. nut, luiu, 7to 
./ , lUlT, 36. ns.') 
luiu. 14, N.s , ./, luiu, nun 
Aimali Chi,n Appl , 1U17;7, 1.77, J , 1U17, 677 
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in thi-^ <]irt*<tion on arachis, andVoitO!i scrd oil;'* Analysis of 

the oi! shows it t" Ik* of thi .srniiali \ nii; rl.iss Saponitieatmn \^alue 
19H 0, iodine value 131, refractive’iiuh'v at V , 73 T) 

/'/; ll/ll oil --DetaiK of a sainph* of lll^• oii. an<l aUo ot (he p!rss (ake, 
aie pnhlished h\' (lard tier ‘®| lie ^ives llio tclluu itu," lii,nir Spcnlle 
^r.ivity 0 037, refraetufc nidex I 1S7, sajinmlieal mn value l!*3 1, and 
iodine value 193 3 ^ icid ot od 33 7 . 'I'lii' iaiuplo wa'' fi'oiii 

Yokohama. Jkirtieulais as loathe peiilla seta! iiop m .lapan ;ge i^nven 
in a (kS. Consular Jh‘[iort.’' from uhuli i( appeal-^ that appt<>\imatelv 
1,000,000 ojdlons of perdla oil were tjnodueed m the u.u-' 191*3-13 
re>p(Mii\('ly. • » 

j’iiliii I'll' A very laiae nundn'r "f p.dnis are (h'all with in 
extensive p-ipoi'' on Diazilian od seeds Ihay ami I’dlx'l'" and 

llolioii and llcwer '' The-'t.' oil seials will lie of tin.' yiealesl inijiorL- 
aiiet' in the eddile od industry aiter the war., * 

/////"' ////Zs mol lloi II'0 Jdlloir 'J'he oils , had under (hi- (itleate 
valiiahh' hut not very < learly delined, and a i^aper on,(liesi‘ piodmts 
will he found in (In* Hnlletin ad the Imperial liistitnte'" wliieh ileals 
with the liolani-al .speeies. 


,'^l'fllfi illld I'lji l^l'. • ♦ 

I'}(>') lij doin' >',l Ivahak"' iifeis l*i the (piantitn-- of elieip’ stoiie.s^ 
availahh', ami sj^ates (hat somelhin^^ hke 1,100 loH" of sr<tnes ;iie 
**prodiK“d j-UHiiially in the I’S .m .i hv-^n'odu'l kernels yn'hl 

30 oi oil b\' e\pression, vtliiNt S 3 is oOt.iineti hy ^'\faai 1 ion ot the 
u hole enishod -Stones. 'The oiU aie \ <«iy 'imdar and haj^* a ^iponill- 
I at loll \ all 1C of .t[)pro\imal cly^*l ■'"'O, iodine \ ahia of 9.3 f^nd a K’ciehi’i t 
Meis.d value of .•ihoul, 1. 'I'lie < hirf dillmetpi' is in the aceiv 1 v.dne, 
w Inch IS 3 I for t he stone oil and 1 3 7 for the keitml ml 'I'iie kernel 
piess eake eontains 1 of vol.itdt* od, ~ !>>aiiie aeid 

and tiS of henzon .it id. , 

ihmi'ii' pij-»<ftl. Oianye pip-' are oht.iimal in hulk as .i hy product td 
niarmal.ide inauufaeture, .ind analytiial tiyui'cs for ih(‘ oil fihtainfai 
fiom the [lips have hiiL-n yiven hy llewei • ddie'-r (i^^iires aie vt ry 
^ 1 ^‘Od, as the dat-ri hitlierto hav e hegn soruew hat douhtfiil Sliouhl it ho 

"■ Od, f'om* Dnn, R. f , 1017, 01, .'.S , ./ , 1017, :103 
Xu lo',. 1017*, d , 1017. 7J t 
'' l>i,i/'/0, lopl, 41, JOS. . 4 . ion-, II Jo 
/hid . 42, .e*. , ./ , ioi7, Of. 

•" r.T), 13. .{■>"), d , i‘iiI ji ! 

/iidl r.s />'/>/ ./eje,.N" a:.'), ion;, ./,ioi7, ('<> 
lu/'io, Alpl-r-, }-, al<J 

» Aiodi/d, 1017, 42, 271 , -/, 1017, 0(;!l. 
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ipissiMc t.) I'citiovo tli;; bittor ll.ivoui, the oil hlioijld be HVuilablc as an 
lillble one. ^ * 

Olhii hi iifl The procu.s^es of obtaining oils from the kernels of 

rlierrie.^, })luins, a[ni(:ot3, oti , art'also dealt wilh by Algiers,especially 
ivilb regard to the diftieultie.s due to (eyanogeiietie enzymes. By 
treating the mass of erackiil stones with <1 .solution of calcium or 
luagnesiitm ebloride of sjt. gr 1 o the shells sink wdiile the kernels ate 
skiiiimeil off. The insolubility of aiiiygdalin in this solution largely 
minimises the cll'eet of enzymes 

I'iukuIkui cyrtc —(Irape sued oil is of some interest at the monient, 

and the paper by Fadnni and Dorta-' is ipiite apropos. /’(O/Zeiiocieots 
quinijiir/vhii yields mi oil like olive oil, w hibt Jeipr/eyoi' 
yields a butter like fat d'hi' cables do not diller markedly from those 
given by these authors lor iinifii'i, ami ipioted by Bewhowitsch 

but the acetyl vulile is not given in the liew investigation. 

• ‘ Olh 

I'iiiii .wiZ ml.--An interesting pa|ier is communicated by 

Uchida,'-'" mentioning this oil among others Sever,al other oils arc 
also dealt with, viz. .s'Zo/e/ae/' ''eed, ('iilli’iilii/lliiiii, seed, 

IhiLiinilii kn seed, .Iki’I'i seisl, k'avmmii seed, Jlmim/inn seed, Mtnjimha 
ptilp and seed, Zen seed oils, and litinixutq oil. 

Ciardiicr"' gives analy.ses of the oil and c.dce of the kernels o^ 
.•f/doi/c.s Iimhimuid The t,il, though like lung oil, doi'-s not [loly- 
nif.rise. It has.'purgative piopertjes. 

Brill and Agcaoib,de.dmg" with I'hibppine oil seeds, stale, that 
lumbaiig oil (.th'inil'" umhwnim) oar be distingiii.shed from the. 
product of ./. hisjif'imu by the insolubility of the former oil in 
alcohol. 

,l/i(«Z,cZ/i iniA. -A samplf of these South-West African nuts has been 
examined by the Imiieiial Institute 1 .abor.itory, ’" who allocate the oil to 
tjic seiiii di'ving eliss. It Is not considered by,_th('ni to be of mu(h 
value. Their ligures diti'er .somewhat from those of Sjirinkmeyer and 
Diedi ichs,'" who con'sider the oil siiit.able for linoleum, and the (;;ike 
vtduable as a tood-stuff. 

D (Vi, m -'/.fxi , lUlil, 40, ni.v . ./, I'.ttti, ti:*.. 

O (Vmn I/-/'/, Itllli, f, not , ./, itllll, tint 

,/ , 11111),'lllMI 

Oil, rami aiiii Drutj lifp , 1017, 91, ■).> , ,/ , 1017, .lOlt. 

I’/nhppine .! Sci , 101.7, lO.t, 10.-, , J , lOlt), 000 

Hull Imp Ins! , 1017, 16, tl.',; 1017, 101,S 

Z. Vnters. Nahr. (Jenusim , 101-1, 27, lilt; *1., 1014, 1007. 
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Tiih'i nil —Tlic i-lV'-' l of licia on CliincA> »oo(l oil at ti'»npcr,iliiiT> of 
1^)0 -.lot) C' ini' tii'cri 'toihfu ii\ [\Miinjiiia.ir ^ 7’lu' oil was lioatori iii 

llii- im-oii'i' of I ai'lioii ciioMiio, ami llnyllmt on tlm \ai'ioii' .oii'laiit' 

• if till' oil Iiotril. (\)I|-Iili r,ilili' rliaiioi' Ilf till' iim|iii,« valiii' took [ilai'r, 
.iinl. a' Houlil lie i'\|i('‘ toil, iiijvi'i O'li i. Ill ill,. , , 1 ',. ,if th,' lodiiir \aliir, 

■ li,. oil w III I'll liail an niifial lioiiri' of I I'.O 3 u a' i o, Im nl to a \ aliic of 
I’ll o aftiT four lioiii' In'atiiio at '_MIU ( I hr 'ajioiiilh atioii I'aliio 
III till' tilin' fell from 1.t o I'.IDI rarallrl r.^|i,.| ininil' w ni'r 
■ iriinl out ii'itli liti'ri'il oil, ami I'lioi nioii' im rr.i',.' m \i'.,,'i(\' ti,i,k 
|,ln,' uitli t.lua latter oil Tin' aiilliBi le.iii' to the Men- that the 
'liH'en'iier lii'Mii'eii the polyiin'ri'al nni m oii1\' om* ol ileerer ami not of 
himl ■' 

The u I ilcr-. nt article have n<»n« ei| a ^eiy peifei I ^'.'lal lineal loii 

on lii*alini^", ui the pri'^etne ut eaihnn i!i<)\i(|e, ihe i>il fnmi tlu' ^eefU of 
'■"/ey/ef ‘ii<iii'hl'>ii,i^ hilt Iti {hr ^et I^ie; a jifiea*' to he a< eom- 

ji'Liiicil hy the >ettiiie fi*‘e ol ^a^ luihhie-; in < oiisKlrrahle (|ii;uility. 
i'iie work (Ml thl-i oil will he |Hll»lHhe(l '■hoith • • 

i{^ 0 ^\Il(‘ ■ aUn ytves 'lOitn* •tl^niie- fi >r (,’h i noe w t h h 1 (nh a iid (let ai Is 
[lei ifieaticM le-t'^ III thi-' (oiiiiettHMi altcniioii may’ he (hawii In a 
I S (’nil-'ll la r Kejinrt ' (Ml the Its,' ami n'lt jiiif nl 1 ’aw Inn nil I oi I, ^'vIik Ii 
1 - pnihahly .Ia|taiie^e wimhI nil, hiii t hey* 'f at e*( hat t In'^oil has tmt as 

\ ct anv < nmmer> lal siemii. .nice Ii latlier nn fni I iiiiat e *1 hat ihm 

• • 

I’eport Im'i appaiently ayaiii in t r. m IucimI tin- cniifn loii in .lapane-e 

Wixm’ <m 1 '^hlcii is (len\ei| hnlll I'r u ii hi / in/>'i hi I /ami lint finni 

• • 

I!‘ Hi,> hi -/n^n, w]]]t ]] th I-' ^h'[)( M I -I a I es as ( he ''OUia e nf Ta WInn nla nl I. 

Jmsh Om.s ^ ^ * 

Several e(^miiiiiiiii atiorm have hecn ma'le hy T'lijiiimln ’ nii the liver 
"lU nf vaiious li'hes '’I'liC'-e (h'.il with the h\ei nil'of '•iiulmli, ray, 

' -al, and shark [ii tin' la^'t-ii.uin d he tindj a hiyhly' luisataiiali'il livdrn- 
‘ arhnii nhieh on h\dnjyenatinn yive^^aii (il re-'Ciiihiiiio “ li<jUi*l 
parallin,” ai.«l nteltmg at hn C. lie (erni' this li \ di nearijnfl 

“Sipialem*” It m (piit(‘ p(c"ihh‘ (hat 11m •^llh'(anee is ideiit nal \v>(h 
I he “ Spiiiacene ’ nt ( 'Uapman ’’ 'I'lim ^uh>ian*e, (^il)fained fnan (lie liver 
^hT of eertain nt tin* "hark family^ Inm heen fully iiive't igated hy this 
latter author, and Viinnii' derivative' prepausl fmrii it. The figures 

■' TArm . I'ain. 40. o»7 ./.inin. IJLM 

K’ren't, iij ;ni'] !■',to eei. re/r pp ;|m 7 . 'los 
■' C'nm .Vrno. lOli;, 114. I _'.i . ./, I'lln, |oj:', 

■' r s- J{,j, Nr tor., I'U7, ./,1'U7 ,TlM 

h~otli/o h'II'I'j i/i. II Z.Cvi’to, Itllli, 19, 71.“, .Hint. .7 /in/ I'n^ i'/ii in , 11110. 8 

HH'i, j , J 9 I 0 , loiin, 1121 iiiei non • 

“ CAem Nor. Tmo , 11117, lll.-^O; 11)17, UHL' 
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given for theo-nl tron^ the liver-- of -hark-, eau^f^ht olF the Mororran 
coast aie, -*S}>. gr 15/lo C., 0 ' sijM)nifieation value, 22 5; 

iodine valiii' (Wij-;), 35-S / , uii'-apoitiiiaMe matter, s'J 1 / , and iodine 
value uf (he latter, H7G 2 'Idu* iiris.iponilialjh' matter distilled under 
rc'dueed pre'Sure was a rolourle--, moltile ^all, hoiling at C umler 

17 mm. |)r{:»Mire. 'I'he foirnul.i is given a^ e'lther C.*:!!]! orC>ll;i, 
In a later paper'* tlu* same author draws attention to the need of 
re.vising the a<'eepte<l eonstants for --hark liver oil 1I(‘furtlnw ■-tates 
that the hy<!rorarl)on ran hi* distingiiwhed from hydroearhon.^ that 
might lx; a<ld(‘d a-- an a<lulteraiit J>y it'' high io<line \alu(‘, and tho yiehl 
of hromide-, !n--t»luMe iipeihev , 

Cfilniiunii oil '\'\\\> oil, ohlatned fiami (lie liver and internal oigan^ 
of eultle li.sh, is de^eiihed liy 'IViiJiinoto d’lie oi I lia-. a high iodine 
value, 177 /, hut the uii'-.ipoiiiliahle mattiT was only 1 14 It is 
leiHilv hydrogeiiateh to a white, fat v^ciuhling t.illow, with an iodine 
v;i*ue of 4U / 

AnaI;V 1II' \L I’mx'r.sM'is 

lh•<>grl‘^.s on tlu' analvtieal side of the i‘\aminatiou ol oils and fats 
has no'i shown any maiked teaturos. So mui h time is neecssaiily 
alloraCeil hy (ho'-e iisilally er.gaged in such work to industn.d letpiire- 
nieiils, that the tem[»orary suspeii'-ion of iiive-lig.ition wotk has keen 
iiKwilahle. This i', no tloiiht unfortunate, a^ in no sr<tion oi jood 
analysi> is ni\eslig.ition so urgently nec'ded. As wa-- vemarlj'ed in tho^ 
section on “ Speipd Oils and Fats,” soui<e^-,.l siipfily fiom <|ui(e new 
st'eds and nuts aVe multiplmng. *htit lu'^oml the u-iial (leieimination 
of eiuistanls m ideiil ili*at ion ot Ihesi* mu piodinls would he possible 
in the vast m.ijonty ot cases it (hey ajipeaicd in mixtures with other 
fats. Alt^mpls are hmng made to detei miii'' l ho actual m ids presriit 
in certain fat s as glyeet ides, and tin* i esults ai e \ ery int crest ing Sm li 
work IS, how(‘\er, lahonous ;ind po-uhly open to question from th<‘ 
point of view ol toihiiKpie, hut at the moment it a[)[tear.s ti he a step 
III Olu' right, dii'eetioii It w ill only lx' w luui u (' aie able to <lt'termim' 
ill a quantilalixe maiimv at least some ot the -nids present in a fatty 
mixture, that any eei taint ywill ente|- into fat analysis. Chemists a^^ 
much in the same po-itioii as tlu'y were with regard to proteins a few 
ye.irs hack, and it is to he hoped that scieiilitic research in the near 
future will show the sanu' strides in the chemistry of fats as it has in 
that of ]iroteins On the sni't-uc, inycstigations into s('paration of 
acids do not appear tiop»‘tul, hut it it lead <0 the idontitication of 

'■ 1017. 42. Ktl . J , KMT, (‘>02 

,/ Ind Eng. Chtm., 8. bOl , 1910, 1024 
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pertain jjlycornle^. tin* Ivnowlodije so H'-jUiicl may inoie 

iiniKtrtant aspects. ^ • 

The chemistry of lianlene'! fat''* is another lieM in \\hnh so far few 
tan^il)le risults have l>een pnxltued * , ^ 

In dealing witfi the progj’C'-s of la-.L W.ir, it h.i' onl\ Keen possible 
to mention tln^ pajicrs pi^lilisned nndei an alphahctnal lategory 

.lidihhlb' e/V'/—Two new nu■tho(l-^ ot deiei ting aia' hiiiie a* id liave 
ho(‘n put forward, one hy Kerr,*' who se[»aiat(‘-: the aia<-hidic a^ id hy 
precipitation with ah'olioli. maginsimn a<(‘(at»‘ an<l fe> i \ ■'(alFises ilu' 
tatty arid-' m> ohtaiiusl . the other hy lha//o and \’igd« a uk,'* who 
-■ep.irate the saturated a-ids hy lead ar,Mal e,* al t cm\ .11 (U iiltrialiUL; 

1 he'e atids and ns-tw stalli^ing It doiihitn! wliethn nthei nifthnd 
ha-' anV a<l\antage ov«'!' Kellier’s proe(“". a-' iiiodilied h\- I-hi*'., ni tin- 
tn’dinary Kenanl method, and dillii uhir'. wmild < m i.iiiiK’ aii'-e m 
pie-'cmi e ot .-U' li a< i<ls a's '-leanl- apd p.ijmiti' * * 

<>!<' ('cn/---Sta^llitd] propose*-, to drtr. t this aud in tal' 1 ^' 
dialysis in ah oh oh c solution, aftei w ards <0 apoi^it ing aii'^ e\l on I ing tlie 
dialysati* with ether 

jhilfci J'lf. -The prescin(‘ of 'team arid h.is licfii ayaiii in\rsi igai rd 
h\' Holland, Kecd, and Ihii kli‘\,'' Using I Irli ivr and .M1 (i ln‘ll s niftliod, 
.ind they Itnd 7 1 !'- [tl'escnt in tin,' in~ohiJ>le laW\' a> ids ’I’liey •point 
<ait sonic of the soiu'ics of iiiaa inllMt im t h< >d. .1 nd sfiow h"W (licy 
inay he avoulcd to sruie- cMciit A s,.pa 1.11 i"ii nf the glyici i< les of * 
•Gutter fat has also ]»ccii <.lined (Hit 1 )\’ ('lowtliM and 11 ynd,'' w ho 
piepa • t Im‘ estei s a nd s,-j n [*i( e hv liaitional < list 1 ll.*t n ai 'I'his p.ipei 
1' of ( onsider,il>le interest as 1 1 hj-i 1 1 1 iig a inethod* of s(,l\j||^r ^ 1 ,,. 
dilliMilt prohleiii uf s,.|,araling ,llie ^Kieiides |^ie-eiit in^>'il' and fats. 
Merit loll may he ni.eh- of won* hy I‘li<-lps and Ihtlni*ei " on f lie 'Cpai.r! loii 
I -t hilly ri<- a< id in nil \ lures < otil aim iig foil 11 n an* i a' el i( and s, j»y means 
''if tpiinine, (he imuhod heing hast'd <m (he s,,li|hility of ipiinine 
hiityiate in <arh(m let 1 .n hloride .uid (he 10 ohihility of the olhei 
• jUinine s.dts^ » 

d’lu' value' e>f the /e a/e//- 1 ///'-/-/'(//>/<'/' tinflinil foi- (he <"t uiia t ion ^>f 
<otonut .ind palm ke‘riy.’l oils m mixtnre.s has la'cn ealh'il in ipu'slioii hv 
^'^dnn'’ This anther attempts to show,that lln; Slija-w-Inn y and 
Knapp method is meire sa(isfa< tory, hut the hgiuan given siareely heai 

■' ./ !,ul E ,>9 r/,/ 8 . i>oI ./.lum, iiji 

t nil'll I (' »t t ///>/ , I nj n, 0, ! 7U . , I UI 7, U( 1 

, luin, 40, 77n, ./,iuitt, 1 iji. 

,/ A'p-ii- /.Vs. liun. 6 . lul , ./, ini'h 'it'.' 

Ihorhrm ./ , I'.'IT, 11, 1 HU , , lltI7, In'.'.' 

'' J lUul \’h»m , 1U17, 29, If'.t, ./ , 1017, .707. 

Annhjst, 1017, 42, 20-7, 20S, J , 10!7, I ino 
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out this (ontMitiori, possibly the two nu;thnrls ni;iy be made U. 

.'itfbrd itiutu.il roiiliriuatiini ni doubUui casc^ 

('ll! nil I /< n/s. — 1 tie \ ai'iotis < o|oi ir s for oil > }ui \ e Ix'eii iu \ (‘^t li^al (m 
by dill, who pot* ts out iiiarij of tin* i ea-.ou-^ w hieli lt'a<] to inconelu^na 
ui(l) tlirse tests, and eniph,i^i'.(*|‘ tin; fait tliat 111 many i <isef 
lliey ar(? iii>t to be too much relied upon. 

f'ln/nii nil .—A li'sL for the ide ui 1 Hi at loll ot this rul is put forward 1 )\ 
('onite,'' the autlior slatiuit that an aleohohc ''ohitiou of a niiNturi 

4 

contauiiut^ tins oi), when pmued on to a < oncent i ated solution o 
soilium or pofa'sium hydroxidiaand uar!iH‘d in ]>odint^ water, ^ives ai 
luleiisi' reddish brow ir or \ ii>lct riiiy at I he juni lion (»f the li(juiiis Thi‘' 
reaelion is slated to be charai teristie 

(Ilijrnnj A inodificatwiii ot the bichroui.ate method for th<' eptimatioi 
ot _i;lyc(‘io| 1^ itivni by bitlle and I'^eiiiicr 'I’his method wonh 
appear to be .sonieuhal, more • r.ipii Ir t Ita n the otlicial method, and i^ 
slated to yi\e excellent U'sults For I he. cs( uiial ion of i^lyeiTol ii 
fatly oils, Jhill,*'' ai^ain s.’iLt,i;ests tin* Use of sodium ^lyceroxide, and tin 
imahod as em|>loyed by him is stateil to ^ive results close!} 
ap[>r(»\imatiiut to those olHaiiuMl by calculation from the ester values 
llifilinnj fiithi >hi,}s, 'bhe possibility of not exirmtim^ these aenh 
from' mixtiiri's w hen' usin^i^' ether or liydil petiolciim spirit isdiawi 
atteulioh to by llodes, " who prefris to use a boiling mixture of (‘ijua 
Volumes (ft chlorofoim and alcohol (i)<b l()(> ) w hu h ob\i,it<‘s tin; 

daiittt'r ^ 

l.nisird nil - -A ))aper by hViend'^ on lh«' elbs t of heat aiiil oxidatloi 
may b' noted ' at this point, as ‘■(he ii'sidts o])tained are of some btth 
interest, thou>,h the papm-ilcals lai'yely .w ith tlu' theor\- of the ehan^n^ 
takiui^ place ‘luriiiet'diyiny 

.]fu>uii^ii(' niliir -An attempt has bi'cn maile by Maiden and Dova'p’ 
to standardisi' ihis value by usiiiLt a Di'war vacuum tubeofknovvi 
lln'rmal capaciiy. 'j'lie ell’ect of alterations in the suiphunc acid u 
dealt with, and the valuei; for a uumbt'r of oiIs have been determiruM 
iwider tile mwv conditions * 

Mdinir anit/iol oih. .Marcusson and von fU'br'r''^ stati* that wlier 
marine animal oils have Ikvxmi heateij out of contact with oxygen, tfltj 

J 7,id J'Uni Ch, >., , l'n7, 9, lac, J , 1!>I7, :U5 
J Vhann t 7 oh/ . 1U K), 14, US, J.IOlU’.SnS 
J Jnun- In'oOnr On >,i v..c , 101 7. 12, 2.’ t, ./ , 1017, SDlL 
'' Ou m-ZAi, loin, 40 , ooiy J , loin, lono 
Onm ‘Zri( , 1017, 41. 102 

Chem Soc. 7'ranx , 1017, 111, 102; J, 1017,402 
J. iiul Kin/ C/U’III . 1017. 9, 8.7S ;• J , 1017, 1138 
Mift. K Mafn-iafjin,/., 1010, 34, oO ; J , 1010, 1121, 
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no longer give the ot t;*bn)nii<ie te>t, hut ^!lll yiehl a pn>^iu(' rr^uh to 
"rortolh aiei .TathA le.u tion ^ 'I'lifv aUo iiirtlHMls for dt^tiiigrti'h 
itii^ thvM^ oils from their liV'lrogeiritcl iinxlit- 

o ~ ' f 

M>Uni<i jxiinl -.V new iiu‘thoi| f)f <V leiiiunat 1041 <h“si rilied 1 »\' 

Morihaupt, ' this iteing h.i^i‘(J on the teiiipnatiii’e at whnh a pouited 
wire ju'netiates a lapill.try loliuiin ot ifu* 'oIi<lili(‘il tat 'i’hl^ «loes not 
ap})Car t<i other any .uhantage over tin* oiilmary iihuIumIs emjiloved, 
ami only adds another '■omewhat diletlantc pim i'<!ur<’ to a long li-^t of 
others 

h’inri nil. Salway"’ lias exaviiiied I he Nuh«.t am 10 w In, h pass 
over v*ith the steam in the proves-, of dt^idoiUMiig this oiP .md tinds 
that the mixture roimists of tret' tatty amds and mmtial lat, w ilh a])oul 
I of a V olatih' oil w hn h on in\ est ignt ion apj)ea r.s to he met liy l-innivl 
ki'tone Coeonut oil, on the othei hand, appeare*! to give nirth)'! 
heptyl keton<‘ami methylumU*'yj ket(»<ie It v\oiil 4 h* of eonsidciahie 
mtiTesl if the suhstanee.s denved from othei oils m .1 similai iiMiii«-r 
) oiild lie inv estimated * , 

S'liiii Ih'ii/i' Krill" states tjiat s<ty.i hi-.uis tiom (dnna. Aimu'iia, mid 
dajian I'ontain a soliil)lc suhstaiiee in .d»oliol and etlur wlinh gives (he 
oidinary salieyhe a( id reat-tion with leiiit 'hJoinle, hut d(tes no^ react 
with Jttiisseii’s reagent (pot-msim,, nitrite, aiaiic acn i, and a t .•ace ot 
co[)pei sulphate). This n-.e tion is < onsnha (m| i<> Jh* dim t** lli^ jire’sence 
of maltol j)roduc;d hy eiizynu' aelnm 
• I'l >l(n^li'iol iirrlaf, frsi The digitoniii method t«e scpaiating (he 
steroo from oils and fats has licaui lllr Slll.jrrl „f s,.r,.,.-rl |,.1| "•1 s, most IV 
of a poleinn'al eharaeter 'I'he contivvcrsv is ^|I )1 lAging ri^iiid*tlu^ 
'picstion of the neei'ssity or .otliet w 1st' ()t pre^ loiis .s.tpf^.iilicalnui 'I’o 
tlios,; w ho are interostt'd in th% <pu‘siion and ai e nlhe to ohtain digitomn 
(he papers mentioned" will hi? of interest ^ 

Fuffi/ arul^. -A tmoful pa{)cr on llit' sohihiltv of lithium ami mag 
iH'siuiu suits of laurn; and myiistn: a* ids, m (he presrm e ot highr; 
acnK. is contrihiited liy Jaco])sen ami Holmes ' 'These results ate tUt 
outeomc of a general* study of tlu* salts ot t liese a< ids wi th lit hium, m.ig 
'"‘^|n|||, gtueinum, liai'yim, lead, and silver in ajaroc niimher of sihvent^ 

J . 1‘tl t, loUl . lUia, 1012 
" ( -Zri/ , ion;, 40 , liTii . •/ , IOK;, 071 
'■ C/i^m Sv' Tra,is, n»l>. 111,407: ./, 1017 , list 
■' f'kiiipfniK'J nno, 11 A,-sj , ./, mn;, 1077 

" K.uliii aiul Werwerijike {Z<il I’nhi'' loll, 28, adO) 

tvlosteriiiaim ainl (.)[»it<c l.ts) , Olie (li/if/ 120) , PlcfTcr {ihn/ lont, 31, as) 

WiiifiK'r {ihid 1015 30^ -(s’») ; Kmel, lkMje''ii, iiinl Wcrwcrniko (<//«'/ 1015, 29. 
a2I) , Fresclur (i/.k/ 1017, 33, 77) 

J. Biol. Chein., 1010, 26, 55 , J , 1010, (JiMl 
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HEPOIITS ol' TIIK PROCRESH OF APPLIED (’HKMlsTHY. 


Do CoruKV^' li;n applieil ilic pn‘p;ii;ih()n oin.Lti'- ani^K*^ of the 
fatfy a' mIs Io the analysM o^f tats 'rhosr amiiic-^ arc pn-parcil liy 
iu-atiii;^^ (tic ulyccndcs with ayilinc m scaled lu()es 'i'iic prodiat is 
fractionaird iitidrn reduced pirs^iirc mid tlii' f.ilty adds re-formed troni 
the frai tioiis Man\d oiiip(iinids of the t;|Lty adds for the piir[iove of 
ideiititication an; detaile<l 

A/V//VV'// foil'■fnrtf'. Itai k(;r"' <lrdu<'(d a fotniula tor the 
rolatioiisliip hetween iIk; refraitive iii(Je\, <h‘ti^i ty, ■'apondu at nm am! 
iorliiie values of oils and lats 'I’liis is wuithy ot r(‘mark, as too tilth* 
attdilurn tias keen yiveu to l Ids.point in Mmnedion with amdv.sis, amt 
eoniparison ol values'is ot*,i'n ot the yreaLest seivicc The /orniula 
yiven is — 

'It I loo 

^ X I DODO?". I i^()0l;i7dV > 0002(t -To) 

\illier<^ n i eti ai 1 1 \ e i tidc\, d ''p yi a \ 1 1 V ■'ap'oiiifical ion \ alue, 

. and I Iodine \alue 

(hi /r s7///</. — Ddh- putili-'lies (ei tain'(esi-. toi oils l»ased on the 
saltiny out ot (heir soap', llu* lest heiny imele linally l>\' titiation with 
a standard sol ul ion ot sodium < hloiide ! >ill'ei en<-es are m >1 (‘d lx-tween 
dill’er«‘iit oils,.l»ul tlu'lest d<»es not appe.ir to he <d yreat \alue d’lie 
aullioi ,dso r(‘eords a test tor the <piaiititv ot yi'l.il inised matters 
jireseiit in liiisei'd oil 

'I'lu' ^pu'-A 'on ot raiHidit y in*' t.il > is al w a \ ' (o i he ti >re, and el in ida* 
lion does not''app(‘aj- (h he any iK'arer, in 'pile ot llit* woik that is 
puhlished lioin lim<‘ (o /inn‘ oii tin* suhjed It will lx- siitli. lent to 
nott' thedew in\est iyat ions whnii ha\e Imm'ii 'anted out, and to draw 
attention to tlie authors' eoi'.ehisious troni tlnar work 

Katln'i’"' has (‘xamim'd a daryu* (plant ity ot rotloii 'crd whnh had 
h(‘en k(‘pl [)iled in stoMyi* tor 77 days. Minli lu^atiny toV)k ])laee and 
a*yreat im rease m tree tatt\ acids and total acidity was noted lie 
aryues that this latter iitereasc is entirely lonnetted with tin* luMtiiiy 
and that Him' ot storaye is mUi a la'toi- It may he noted tlnft 
liydrolysis ma}’ proei'i'd t() 70 ot the hit and 3.5 ot tin' proti'in 
pn'sent. In eonueitnm with these le'ultspt may lx* stated that the 
cause of ram idity m p,dm kt'inel e*dve lias h(*en atlrihuti'd to a zymoyen 

<h,.,u //,//. ttn7, 47, 1 , 5>.t I'MT.-M 1 
<■//>,ji lOKl. 35, U.-)!. J. pHC., lUi.t 

J Ih'/ Kng Ch^,n , I1M7, 9-, Ititi , J , l!II7. ;M.*. 

J i„ I chrm , lOlfi, 8, ttOt, J , HUU, sys. 
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hi 

which, in the ])re''Onc(* of w.irmth ami momlmt*, j>roilut'C'> a aiul 

•^o about tlx' tviinathui of r,at\ .tri.K the iikmI t«» 

7<) C. jua-I ic.iliy pie\eiitei| any i liaiii^c ^ ' 

A metho'l of t(‘stiny for tiie |l['e'^enl•t‘ot iathi'lil\ iii tat yiw'ii l>y 
Viiitilexo ami rojte''(.o'' 'ritis is lia^eil oii (he at'Uiupl imi tliat lat-^ 
ah^orh oxygen from the air a^il foitii peroxuicv win.It ai(‘ the laime ot 
tile iam'nMla\our 'Plii^ lieiiiy; (he .a'-e, (he pie-cmcot ^u. li i haiiyO' 
I' 'leti'ctiMl hy shaking: the fat with ha-moyluhiii. yuarn uin (in<'(ure, 
ami watt'!’, when, it ''Ueh o\l'l,i1ioii has taken pla.e, llm usual l>liit‘ 
(o|(»ui- IS piodiiee'l d'he autlior-> cxpros'lv •'l.ite (hal the tea. (ion m 
Hot line to tree tatt\' ai I'ls, ami 'o s,',']it, to ha\e in iinml, what is m) 
utlen l^t ten, that t rei' tall V ai nil ty ami *1 am iHi ty ai e m'( the same 
(limy 

\ niethoil o| ('stimatmi; the ramniit\ m fwls ha- hemi <le\isril hy 
I -,-1 >yliit' ' l»a-eil «ni the nuiiit). r ot iiiilliy i am- ol u \ \’:M-n ne< es-ary to 
ii \ idi-e the s| immi dmt illat e ti otn lO*' yMiit- optin' t.tl * 'This .plant it V' 
lu‘ (eiin- the “ oxnli^alnlit V n indiei,'’ and -In.iild lie, w lien n-my tlm 
t.iiiiinla yi\en hy liini, fioni o to !U loi mn ina 1* la (wlnje tho-e whieh 
■ aie lamad yi\e iinnilter- liom lo npwai.l- 

'riioiiyh .-(ar.elv to hi- iLi'-itieil nndei the Iieadmy .it laiieidity, 
at I i-nt i.iii nil Is t h ■ di aw n i.) a \ .a v ml <‘re ^I my no .--(lyal ion hy h>yet 
* .'II pioyre-s|\,- .(XidalDii m .ohl -l.'iayM luitlf-i 'The (al 1 1 ny ' dV I ri 
tta \ .iiir dm my i-ot. I -(.iraye is a iiialtei ot . . .i i - i. ha a hi.' in. *menl. .f- t he loss 
1 - a., oinpanied l>y .1 . Icpi. . lal ion m iiiai k.'l 'v afn.- 'I he ell e. i .d >( m aye 
•^las 'ie\er heeii .leaiK nmler-t.>.>.i. il onlv h.'iny kmiwn that swixd 
.lean. '>ntter .leterim ated Iv-s than .-.an .leain hiilt.d’ 'i'he yemaal 
‘ oiii hisions nt t he aiit h.ir are t hal (h^ i,d!i iiy o|] m lla\ .’'Hi is m*t . hie to 
niittn (III lllr l.tt .I-, ll'll.lll.' .I'.uiiicil, lilll III ilhiilli.ll vi.llll^cs III llli: 
IK III l.Utv I (Ill-Ill Ill'll t', anil til’ll I In - I liaiiac i- jii(i|ii'ii I Kni.il In (lie ai njity 
III the I'li'aiii ii-i'(l III llic |iu'|iaia(inii ni tlii' Inincr 

(iiaii,'ia!iIII s AMI I'’\n \ ' I'ln-i 

Kcfrl'i'iuc'na- iiia'Ic aliii.c to llic pn —ililc ul ililin l.lic fill iii'k, nl 

* 

methods ihw ised tor the pin po-e of -I'pai a( my t In* yly. .a i.le- m fals, 
and an attianpt has It^rn iiia.le m tin- diie. li*ii Senlenhery,'’’ ha-(‘d 
the Use of two sol\iait', one,.'f w Im li* i- nioi e \ olal ile, and has a 
yi'eater s*)]\ctit .ution on tlu' yi\eeri.le-. 1 siny tin-met ho. 1, In’ has 
separatcl two mixed yly.^eiid.’s fiom tallow, ami ha- tnrtlna applied 

.} VU'( :n tai:,. 12 , ;tis ./. lar,, ui.i 

'•'.///, H /y,mn;. 51,'.sj, .y, Ian, s-,s 

./ . //' ■ , ItlMi, 6, aj7 . •/ , tan;, ]o77 

a' J I,id EnJ Chi.u , iai7, 9, s:.:>, ./ , iai7, 1 nts. 
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BEPOBTS OF THE PBOORK39 OP APPUED CHEMISTRY. 


l)iu ix-sultH to ihu (*x;imination oi butter. Tlie chief drawback appears 
to be the <*xj ense of the nu-thod, l)Ut at [iresejit this is eoniinon to 
neat ly all sin h methods. 

’The hydrolysis ot tats by (lu* lipase of //nre///m///o.s has been 
studied by 'ratieo'*/’'' iisni^ s»d[ihuri<' acnl as the aitnator, and tlie 
veloeily of the reaetitui ajipears to fleptuid upon tln.i s[)»H‘d ot 
«le<ompo^ition of intermediate [iiMidin ts formed by tlie enzyme with tlu; 
acid products of hydrolysis 

'The action of potassium hydroxide, when fused with hydroxy-fatty 
acids ot hioli moleeidar wei><lil, sin h as dihydroxy-steam- acid, ha^' 
been in\a‘^ti_i;.i(ed by I'lekert ' ’, 'J’lie author infers from his results 
that iluriiiLC the re.ntioii .i'lii‘e<t shittin;4 of the double linkay:iMn tlie 
chain laki's place Ma-'carelli,'" <-ontiimin^i^ liis work published witli 
Sauna’' on eiueic, lu'a-'si In-, and i-'oerucic auds, has come to the 
eoin lusioii by the U'^i' of eiyoscopic and (‘Utectn: meftiods, that the two 
former acnl^ are l^<.lln‘rs, tin* iel..tionshi[, being similar to that ot (>l(‘ic 
and I'laidie acids , while In’as^idio and isoerucie acid are not isomers. 
Ki'Uciit and i.'.oe'Micie aei(ts are pmb.ilily the cis- and Iran^-forms of the 
same aenl , 

IIariii’.nki) Oils 

d'lu' importance of liaivUnnsl oils i-ontinui's to in(‘reaM‘, a fact for 
which there need he little snrprwe when tiie want which hardened oils 
iiipjily m tlie edihle oil m Instry, as w'ell as that tif soap .ind candies, is 
eonsidi'red. '('here has always lieiui a large demand tor clncip solids 
fats for margariiu', wlucli erim tin* lo-ei-inen-asing output of coconut 
and palm kerin I jirodin ts si‘ems unable to supply, and the ready 
conversion oV 'npiid oils into liaialer fats li.is lieeii of tlie gI'eate^l, value 
'File future alonc^ will show wdiether the\ will survive in the edihle od 
indiistiy in lace of tin* m.uiy and various new M»lid vegetahle fats 
which semn likely to appear on the market, for in this, as in all cases, 
eheatmess will rule the market. It is possibly easier to p<roduce a 
tasteless ami odourless fat w'heii the relining jirocess iiichidcs the 
hydrogen.ition metluxls than when simple dcod< risation is employe<l, 
and this mav be a factor in the scale. 

'Ihe actual eliemistry of the process, parlicidarK’ with regard to tli'‘ 
state of the catalyst, still appear.^ to be gi\ ing rise to discussion. 
Normann'- replies to attacks by Siegmund and ISuida'^ and by Krdmaim 

./ A’uv.v /Vo/v Sor , lUIB. 48. 2S7 . ./ Chem Soo , nhs , 1917, 1, 1^2 

Momif.y/i C/inn , 1917, 38, I , J . 1917, 892. 

■'* (?<n: rhvn /!„/ , 1017.47. I, 190 
/hui , II, aa.-) 

J /‘r<tU I'fii tn , lOl.-j, II, 91, 112 


.Zri( , 1919 . 40 , 381 
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as to the i)^e^once of mctallu- niikcl in tin* anil ii-n-nU t tin* 

idea of a nickt'I siiho\ni»‘ nnrc.i'-onaljk' • 'This i> prai ( n^iilv tin* \ir\s 
lirlil hy Mt'i^en/ ‘ who raro/ls a nnniKrr of i-xjii'i inicnt'' in \\ liu li*Iu' 
ilcinon-'liatcd the ])re'rni'(‘ ot nH“l*:illi( ni( kt I in ilii' .,ti.i!\''l altc! 
.I'lioii Sn'_i:niiinil and Siiida.'' in aii,-nii^u lo prove the 

neu'S^ity for tlu‘ prc'i-n-e of tJieii 'onieuhat in hulou' nt. knl vnhoxide, 
liind a iminlirr of ini\>nre>'->n<'h ,i- lia'i<- in. krl . ai l.oiiati^, nickel 
fornnitc, nn-kel and nn kelon^ oxide, and nictalli' nn kcl alone, hn the 
lafah-'t'', and (he) helieve that tlieir e\peiinieni' due\ (hat ni.k<‘l 
..\ide a. ts .IS the can ler in the *piawcn. e o| u.itrr 11 lia- l.eeii n..(e.| 

l>y .M.-innicli and 'I’liiele'" that the .nhii(i..n ot .inini.d i ... in. le.l'<•^ 

ifie alisorptive .a[»a.‘it\’ ot |i,dl.idiiiin t.ir l*\.lio'ten \er\ . on^idn .d)l \ , 
.in<l they [irej).in.‘ a cat.il) li\ -h.dxin^ annn.d < har. .>.d palkelnmi 

'liloiide in h_\droorn iinlil i^Ms . t.i I.,; ,tli-..i!M'd 'l'l*e pow der 

ol.lained, alter ‘lixiny;, appe.iis to keep url), and ae. ..rdine; to the 
.int lu)!'-, ha^ vere powin till h,ir,tiei|inLC i ^j.ai it) , .m. I -<iie\‘ . i (e ,a nninli(‘r 
of ll.pnd \e_i;e(ai>le oils u\ wlin-h tin* iodine v.diie h.is hern e.ialy 
rcdnceil h(‘iow I . lhj> jn'o.'edure inaV' he on'j.lei e.i 'Diiiewh.il in 
tin* lioht of .1 ii'-efni l;dtor.itor\'jnetho<|. 

I'he i^re.il linohc.ii- of tin* h_\ .h 01^0*11. it ion pi o. i‘>s h.i^ ala a \ - h(‘en the 
lialnlity to detenoi'ation on the [.art ot (lie . at.iK ■-(, ou nir^ to a. t uni ol 
• impurities in tin* hydro);en or the fat »*m()lo\c<| * Thi - in.liter ha'»heen 

de.dt with in the . ase ot low m'ade oils, paitnnkiiK (I'h .lAil w h.ile 
od', h\- Mills and WelN/ who diowih.it n'l ■^in h . 1-'"- soniethtn^ is 
•♦dxcn np tioin tin* oil uhnli rapnlK ..iime- the ..tl.dv^l tohe.onie 
inai In \s, how ever, t In* jmnolloin .'ll'ei*l .ippeaiN "to hr 1 .it her ol (he 
M.iture ol ad'^orption, it would '-eeni»(h;.*l (he injin loiiv rlle.-i nyolit’he 
iii'niinised hy a [U'.'p.irai ory ^riMtinent, and.tlin t lie^.oit Inu s tiie.l 
\Hfh sin-ces'-. • 

I lie chanyi's in the anioiint, cliaiM. ter, .1 nd . hemn .tl i h.ii a< (.^'i 1 - I ics oi 
(lie ,i,d)(erides in oiU dining; h \’droorn;it nm. and tin* elh'. t on the 
v.irioiis constants, liave lieeii in\esti_t;ate.l v. ..irefidlv h\' Moore, 
Ktchter, and .Van Arsilel.*' nsmo cotton ^ee.l od for the purpose 'I’lin 
ch,irises found have ,itl been ex[)r.*'''*e.I ^Mplin all \, .ind (he i (nidil lojn 
of hydrogenation and (Jieir eth*. t> \ ei \’ . Io^rl\ lollow ed, ;ind attention 
also heeii ^oveii to tin* rile, t ol e.it.d\>t poio.n^ The paper i' one 
which shonhl he (arcfnlle .'ludied hv tln.'C intere.-tcd in liv.lro- 
yeiiation. 

• 

•' ./ p,„kl Ckem , l;) 15 , 92 , :««). J , 2 ( 1 .' 

■" /in- Drills' I'll,n IN I'.ilil. 26, :ii; 11*. 

■' J rtiil Euli chrm , llIKi, 8, .S.ill, ./, I'.IKl, 1121 
Ibid, 1917, 9, ..'jI , r, 1917,(157 
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REPORTS OF THE PROGRESS O? APPUED CHEMISTRY. 


Iljinli'nnl ulialc oil has Ix-cn itiv cnI i^raicd hy SvithIscmi The 

h.uvlriiniy ha*.! ham only j'arli tl, .i'. tin* h^<Ihu* ot thi* sani])l<‘ \va-> 

5*J*.S, hut j( no in-'oliihir hronii(l«‘> 'I’ha anihor 

<|iiantil.ili\riy tin* faltv a<i(ls prrsmt, ainl ainoiiy,tluan lound .irachulic 
and Ix'hcnir aci<l'^, wlinh aif« jnolMhly tin* i<-.idts ot the proco.-^s, and 
ihr piianl i( V ot Ihill’.s a( id w as onh t'pind to he 0*6 / 

On the lasts tor liydroo,.ri,iiad oils little is l<»i tin oiiiiny, hut a [laptT 
hv 1 *res< liar'” on th(‘ \arioin aoloiir nMations is ot intarest Uardt.'iied 

niariin* annua! oiK, ha ■^talas, are indiaate<l hy the aoloiir raaations of 

d'ortelli and -lallay' lo^atliar with Kiais and Ivotlhs test tor .tnuhldlc 
aeid, and the results an' us(>ful if taken in conjuiiation with a [losUive 
t(!st for aliolasiai'ol, nhiali ratluT a[)pear.s to sup[iort S\end.s(;n’s vesulls 
Sesaini' oil niav ha ilt‘ta.'t<‘d hv the SoKtein tost. Px'Hier’s rt‘a<‘tioii is 
of li tl le V aliia for I In- deteitioii of lu'di oLtan.ited Veoatal)la <Jlls, wliile 
hydrogen.Uet! aotlonseed oil 'til! responds to I>aaal’l’s and flaiH-lli'oina’s 
t(‘sts lie also di au s al (vMtion -to a p )iiit u hn li must not he f(»Ti;otten, 
n.mely, the i.Uio of lodnn' \,ilue to r)H*raeli: e index, wliieh is not tiio 
same in li\ droj;enated f..-ts as il is in .viiimal fats 

'Tin.* c'slimation of ydvaerol in h\droyenated fats has hei'n < arried out 
by the «»rdinarv nell known nn-lhods l>v Norniann ami ITuyel,'’and 
the results eompared \vi:h those olitaun-d from the ester \alu(‘S Idle 
diclirdmat(i \alue itne-^ exet-heiit ri'siilts. 

In ciiiiMusion. attention may he diawii to the ellet t of hydrogen.ition 
on aert.iin constituents of oils 

1 11 \ di'oxy-f.iU ' .laid' - lurgeiis and Maigan-^ h;iV(' s.-udied the 
haha\ lour of tl ' hydi’owl gioup lu ilia pro'eme of niekal In the 
aas(‘ of aast-e- oil, l)elow *J0h appaiaiitlv onh the doiihle' hoiiil is 
afTeett-d, hut .it hight-r temper.it ure-. I li ■ h\tlrovy 1 gi oiip is more and 
more rapnllv alt.nkisl llowaver. in tin* e.ise of nickel oxide the 
hydroxyl group .ippe.irs .-dwavs to h • more rapidly r«‘dueed 

2 'The est<‘rs i»f oleic a* id ami their li\drogeiiated prodm t.s ha\ i* 
heen pr(;p,irad hy hdli' and Uahinovitz,'* and the eharai tors of the 
esters .ind tin' lianh-ned pn)dmts determined,^ using nickel as the 
caiaUst In mo't c.i'cs the iodine \alue of the lin.il products was 
.almost negligihh', tin ugn with etliyl and hen/a I oh-ates ami glycepd 
momioleate tin; liguie remained in I’.ie neighiMiurhood of (> 

a'm/o, f'lirfii , oif 7W-<;/y/, iuH), [ Jih, 2^ , J, luiT, t>ua 

Aa/o- till.'), 3Q, .i.o ; 7, ItUG, G-tS 

'' ./ . 191 1. 10(51 

(’hnn rmschau, I'.tlO, 23. h'. , J , 1910,9:12 
('/u-m I'm'.i'kau, 191(>. 23, 99, 100, J , 1917, 0.'7 
^ ,/ hi.i 1910,8. HOG; J, 1917,39 
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3. Cholesterol jind j)hytosterol.--M;ir«u8son Meverlu'im*''!iave 
se|wrate<l the iinjsijtoniliahlr ^natter of s.-\, t.i! natnr.il and hydroi;t‘]i* 
atod fat'' 111 oinlcr to stinly thc'efhat of h\droy^i'Uation, an<l as a 
;;em*ral rule find that tliiTe i> le^s of f|;e •'temN m,(he hydro^<'nated 
fats than in the c'orresjKnidi^^ii natural fan^. and it uonld apfiear that 
[)arti(“ularly in the (a^e^of |^hvtostiTol, (onsidn-.ihle traii'ifonuation 
t.ikes place. 

Wa VKS 

Very little work in coniuation with, is on rcoid (lurin'^ (In* 

})a''t I - niontfw. • • 

A paper un the hydroearhons of heesu.iv i'- ((»nU ihuteiM*\’ K*\'an 
.ind Dillon^'’ who criti«'i'^e lhusin{;’s nictlmd i‘t’ oi'inaliny tin' ah'ohols 
prO'Cnl hy luMting with potash and pota^li litne, on the grounds tlial 
lonie of file alcohols in beeswax; ^irc s-^condarv «)r t<TtL'iry alcohols, 
basing ihuir conclu-'ions on the coiiipO',ition of ihe bydr<M-arbons* 
extracted from the product of the ,ibove iiiteru'lion Jtv nieari'^ of 
.petroleum spirit 

d’he vis(*osity of beeswax ami its possible a'liillciMiits, sm b as 
'arnanba. .l.ipaii wax, t.illow. speim.iM'ti, p.uMllin. and i eresni liavo 
.been determined bv Kabns,''* using iiitiobenzcul' os o compara'tive 
siibstam e Uoiisideraliic tin ergem les among these siilistam^s w(‘re 
oil'd \ ed, and the methotl h recommendetl b\'ifie autlioras suitable 
• f<*i* anal) tical work. 

The '.-’imatiori of uiisapopiliable matter in waxes is larrietl out l»\' 
Wilkie''"' m a soini'wliat novi*! mami<;r* lie avoi'ls tbe^ difiituitv 
i‘Xj)erieiu:ed in exlratlirig tlie .beesw'ax after '.ipoiiilit a(i#m b\' adding 
a proportion of castor oil to*flii‘ beeswax before* s.jptmifi'at ion. A 
mixture of 0*5 gram of beeswax ami 15 giMuis of caslei- oil is 
recommended, the (otal unsaptmiliabh* im'iit i lidrig finalh’ ct>rre<(ed 
t'lr the lastor oil dnpltiyi'il. 


Vi// A' 33, T2] ; J , lUKi, .'A<l » 

•"* V-tr/^/ Pror Itot! Duhhn Sue, I'.fir., J5, lo7, •/*. lUIl!, S)7I 
'• Sfai Si>eetm A<]r(ir //a/, 1911). 48, 'lU:. , ./. lUlO, I22t 
Anilfist, 1917, 42 , 200; J, 1917. 112 
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II'. l; S M.A.. I’li.l)., I'lC, 

('hn j' niisl, Miiiili/' r-i, W'm! c< 

Tin; year’'' 'fit nos, far as can })o from 

llio |iuMi.‘;!h‘<! coiiiiiiuiiioations and patent litoratiiro, is no! specially 
marked. Alilmu^h llnne are e\ce}>ti(nial papers which show well- 
tested ohservalions, tlnn-e ajijiears to h(‘ the spirit of stress and hurry 
which mditales acainsl jjUiet and paiir^taking progress America is 
sSill tiu* only connti’v wiiere much investigalion has lM‘en undertaken. 
'I'he contiihiUois to tlw^ .Amencan “(’hemicnl Xh.strails ” have heeii 
aski-d to provide (.ireful ami prompt re[»orts in connection with 
problems lor the ])revention of corrosion of metals so as to hasten 
the e'tid of the woild-war by a<'oeleration .uid stumdus of scieutiiie 
elVori. In the Hritisii Kmpire llie dmu.inds of the war have claimed 
tin* energies ot the ever increasing number ol chemists, (lermany also 
has fewer (outnlnuoi's. 

'I'he search tor sid)stituies is especially notnaaible in the German* 
patents, hot in this se('tion llio suen^ss has not hceii encouraging, and 
the doM'tli, ol the nect'ss.uy r;iv. materials h.as not l»een .-juccessfully 
oNcrcome. 

d'lie (h'.feet noticial in the last report in reference to the absence of 
standard methods of testing materials within the British Emjiire is 
more and more ^enoiis. In these davs when materials h.ave to be 
supplied a(cording to delinite i'<‘(|uir(‘ments, determined occasionally by 
the results of analyses, it is ol tlie highest impoi tancc.that standard 
methods should )>e lanl down liy agreement. 'I'lio connection between 
properties and <oinpoMt^ion is Inaoming more and more recognised, and 
the call tor reports such.as those issue<l liy the American Soeiety’-fo»* 
'I'esting Materials is urgent. 

'Hio ajiplication oi [iliysnal and chemical methods of investigation 
rcijuires further e-vtension, so that reliance solely on tests wliich were 
the result of (‘Xjierieme and skill ol the indi\idual workman,but which 
were incapable of clear expression, may gue place to those based on 
lirst principles upon w hicdi can be built a solid structure capable ot 
firm development and extension, 
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The j)ro{>o! iic‘s of v.in)i.'*lies, rejjln.s, thtl ni tl^Mr apphcation 

l)<‘Vou'l ijuc-'tioiis <tf rom|i(Hi^iott, li as ^toi.•}nolnotI•v, an* t'ss(,-jitf:\lly 
the proptM IK'S ,<fl Alrea*ty in\e^l ig.it ur-;, e</., Frieiui, A. 

liUUiie, Se.itoii uikI Ins eolialior.ilor-;, .igiii-.e thi^ iinpoi (.nice of this 
.'f'peet aiel eiuleaiour tii ut^lo'C .is f.ir .i-# posMhh' (he lesults ohtaineil 
from uork on ailie'i snl^sUnies in the eiucKlalionof pnihleinscoiineeieii 
with Ilow, .illeratiuns in visco>ity, .iml eh.ulge^ ot '>iiil;ue ulin h .ire not 
explnalilo 1 '\ eonunon chemieal eaiwe^ 

Tin: I’uoiT.uVii's m' |)i{vi\<i Oiis 
The Iontrilmtions to the •'IikIv ot jin' pi‘oj»erii.-'^ ot ilr\'itig mF are 
h''-' uumerouH than last ye.ir, iiolwillistaiKlfiig the inn\t‘r''al >iein;ui*i in 
coiineetioii with maten.il for proleetivo coating' It i' twieth.-il in 
spile of the valiialiie liimling .iiel (‘lastii properties of IiH'Ceil ami other 
(Irving oils, llieir resi.stame to weathering .agents halves nnieh to Im* 
ilesired. Tile ohiertioii to tl.v ivant *0! diiiiihililV is not so'tronglv 
lU.untainial, but as y<‘t no^suhsiuute has l•^M■n foiiml whn h will. oinbine 
lapuiity of drying with diir.dnlity. The ('inploviutlil of highh' 

. polvnierised oils, whi<h .ire inure resistant to weatlKM'ing agem ies and 
to hydrolysis, is m tlio opinion ot the wiiter, llie .lire.iion in wdiK-h 
progress is lieing inu'le. * ^ 

, d. A. N. Frieii'l' has studied the eliec f of lieai and uxidalioii on 
luisood oil with refei'ence to ehangt's ot .ioii'ifv, vtseos*t,\', and 
coelUcienL ot expaiisnui. Wlieii linseed oil 1- iieatfa) out of conlaef 
* t^ith air, the densiti', viscosity, and inoleiidar weight,all mercase with 
teinpu.itiirc' and length ot Jreatnieiit, Inil the eoell'K ie^it of evpansjijn 
tails stea'iilv. J>in.seed oil oii oxidaWiyi* loses water, larh-in dlovnie, 
and organie va[)onrs, Init ahsorlis ovvgeri until .111 (♦|tiilibrmni i.s 
reaihed. 'The density gra<tu.di\ iinrea'es^ hut llic cocilii ieti ot 
exp.insioii falls, the volume men'asing up to the setting poiift of the 
oil. after whieli tlie iinoxyn lontr.icts, hut^the maximum imn‘as(*in 
weight (IS'DV . ) occurs after the seitiiig point of the oil h.is lieeu 
reache<l. Jdiioxyii eontr.icts on exposure, proliably iliie l<i the deconi 
position of the peroxAles. Kvpansion is dependent «>n the increase in 
weiglit, So tliut added sulrstances wdiicli re<luei^tliy maxinnini increase 
111 ^veight also rediici* the expansion. 1 ’iie.contraction sutl’en'd bv 
Inioxyn explains tlie cracking of old paint In the oxidaiion of 

linsee<l oil the methods of determining the, dr\ mg powers of oils bv 
noting the alteration of ft’eight are merely ot iornp.irative value and 
only serviceable when carrie<l out uiKfer prc'^isely simyur conditions. 

A, de Waele- give^ a det,.uied at eount of the manufat l ure <>\ linoleum, 

’ .Soc: Traat, 1017, IH. 102 ; J , 1917, 4^2 

J. Ind Hng. Chem , 1017, 0, 1 . 1!»I7, HO 
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together witli'a jkov method'of valuati(jti of i))e intcnuodiato and 
finished jirodiiet, oxidised oil, “^cement/’ \r 'I'lie metlnxl (fepeuda on 
ihe resolution of th(‘ o\i<ll^ed oil into threi; and (*vei‘. heir fractions, 
potroleniii ether sof iMe, ether s'huhh', and tesidiie (“ linoxyii ”). The 
lonrth traitioii is only ol scH-nltlic iMti-re.-'t, 

A conijirehetisive senes of tests maile oileigltl rejiresi'nf.itive samples 
of linoleum, ami from ilili’eieiit materials imludiiig China wood oil, 
dious good agreement hetueen the \aluatioii as tarried out in the 
lahoralory and [iractieal wearing tu'.ts. 'The w^t of China wood oil as 
a siihstitnte for Kann gum IS shown to he detrimental to the ({ualitv 
ol tin* finished ai(i</(‘. 7die mechanism of tin* ohemii'al dif^nges 
o( eiirring nil he oil dui ing oxidal ion is disi usseil, and an hypot liesis is 
formulati'd as to the idvntity of the fractions, which is siipporteil hy 
elementary analysi's. 'The four liaclion> ohlainahh; consist of mixed 
glycendi's in iin n'asing ordi'rot oxygeno oiitent, ,satnrati<»n hy oxvgen 
r,f ihe various and radii les in the glyccrnics heing m cording to tlie 
scheme C one ilouMe homl heing left untouchc<l (oleic acid 

radicle sullers no (.liaiige and linolenn and foinis a <lipero\vliiioiemc 
and) 

A isimparisoii is given U'l ween t lie properties of lino\ \ n and ‘'<'vclolin,” 
tin* foimer being solid oxidised oil and the latter solid polvmnised oil. 
(ydolin' is ihtficult to saponil)’ and in.solidde in am\’l alcohol, and is 
considered hv <le Waele to he of a ring .striu‘tiire. Ciiiowu is soluble 
in amyl alcoliol, so that a separation of the t wo siihstam es is ohlainahl^*. 

In view of the comple\dy of composition of raw* linseeu oil and the 
formation ,and existoim* of nmo'y mixed glymides as indicated )>v 
Morrell, it would sei'm aiUisahle to investigate* the simpler (yclolm 
from w'ood oil 

Knin'hliaai'• states that the spee*d of jiolymeiisalion constitutes tlic 
greatest difieronn* in the behaviour of Chinese wood ami linseed oils, 
and agrees with Fahrion and others, that the poh niensatioii [iroeluct is 
' piu tly soluhle m (lie unchanged oil and the viscosity increases with 
the amoiml of [lolymer until the saturation point, i.s reached, when the 
polymer is thrown out. He notes tin* ellcct of acids m rctanling the 
formation ol gels, ami obserxes that if the acids are removed f^:om 
Imseed oil l»y heating ni runio, the mass slillens in 3-1 hours just like 
wood oil. 

(! I). Holley and .1. I^ !\oberts‘ haxe'invcstigate<l the “turiiiiit^ 
jioiiit’’ of a large uumlier samples of Chinese woo<l oil, and find 

' , 40. 037- s ; J, lOlG, 12:^3 

* l>ri((jx, Oih, ami Pninf\, 1017, 32, 2G3 
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cvi*lcni-u of .uluitorAtion, Although an llic hii^hr^t 

jniiitv <)( .•a''ionaIly finni Chiiu‘s<‘ • 

The ‘'Uin UV* of allying oiK iii I'lUinjK' Im'. led lo iho oni|>loynu‘nl (►! 
inariv '5ul»tUut)iut iijo-jt ai«' \ vvy il.irfc ni - oloiir. t li;n ami r.ipid dr\ in^:; 
irnitiir a hi-'lroless iioii-dural'iu (O.il, ami with a^o ' 

W Me'P Mackoy «i!j<I \t liiydo" ha\i‘ roiH|>arrd llic liim’'' in which 
(iilc'l collnn Wool altaim‘(l a tompeiatuic of L‘()o (' iti (lie rluth oil 

li'slct' when Inmeud oil was oxidised m the jn'esoneo <*f -olu]»le nietalli' 
catalysis. Tim tillers imcd wt're the inelallic soaps ot'Co. Mn, Ce, IM*, 
I'r, I'V, \ y Xa, Ih, A*;, Zn, ’I'li, I^y^ and Al. 'Tho niet.d" wlm h weie 
nios^ ai-t i\ 0 * w ert^ tln>se whieli coiiM exi^ in luoic lli.in one state of 
• ►xnlalTon provideal the ^.dl^; of the low'ci ijxide^. were nioie stable Ilian 
tlio^e of the higher lonn<. Sodium a<'ls as apmae a^tnt^ eafalysl than 
w.ts to l>e expc' leil. rieiieially the order of -t( ti\ity ''as aeeotdin;^ to 
(he list yi\en above. In the 'Jise oI e'ipper, the ?m*al ‘aMeler.iles .iml 
(hen relaids the oxitlation of ))ot)i linseed and (thve oil. W ith 1 4(’- 
eveeplioii of the Xa. Ih. and snaps nf ob\(‘ ml, tlie soaps (»f 

iatth linseed ami olive oil tired oiled > otton wo«il on siandini; in the air 
In all la^es. with tlie (‘\<eption of Cn and Sii, it w'as found tliat the 
in(nnlnction of a nu't.d in oil solni>le foi in j,e< elerale<l the im r#ase of 
teiiipeiature, f a , tin^ oxid.iliori of tie* oil , Th<‘ MUMle of coinpan*on is 
novel and tin* lesiilts aie int<'i est in;; .is ( on til niiny^he wot If of other 
in\estii;ators in rn.inv <lireeitons 

, Tin- eonipanitivo inaet i\ it v' ol l liorinnt is not n eahle he< a use li <ni! tin; 
write expeneme a (eiiniii driei « ontaiTiiny othei* i ru <-eart lis sliow s 
an imp. e<t aeeeleraling (.‘tleet 'I’li*- e^eeplion.d position ot ^sodiAni 
niav l)e eonneeted with a heat elianye eonse«jUenl on jiolyinensalion 
wlmh may be aeeelerale<l bf tlie presem-e ol fnoM- i let i opositiv e 
metals. From the list yuven, Maeke^' and fiii;le stale I hat jfhe nioia^ 
oxnles a metal ran form the greater will be its < .it.d\ tm power .i slate 
ment which must be aeeeptcd vvitb rescrvi'* 

II. In^ie'' disiusses the meclianism of the a< tion of metals as ilrn‘is, 

takin;; lead as a ty[)e> Wdieii lead oxide is heatc.-d witli liiiseed oil l^je 
action is .-^aid to [n oceod .u < oi dm;; to the follow mg s< heme , 

Cdl.(OL). t dd>0 FUO.Cdl Oi, f 
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()LC,il/ M’l 
•\()/ 


OCIIK 

ociii; 


,1 (uMdl.-C'l oil) 

0 -ciii; 

riiOILO'.- '(Id H- ( ) ( ) (oxhIoc'I oil) 

H>il 1)-C11K 


lliu liKteiyl [(litm))olnn>c,itc ;iih1 IcnuI lniolc.'it<.‘ undergo o\nl;itnni 
to 1 lie'.ilio\ i* heh' iiK’, y I'dlui cd, and llie 

tion (.'oiilnnu'^ : und ))ro\ ided llu- nnd.d remain^ in ^^olution ub a M'»aj> 
K* oxidation of tlic oil iao<-ve<ls. ^ 

MVnrcll* has desrnl)cd a Munda’i' id cciiuni ^alts ot uiisatiiiated acids 
•lamed tVoin dryin^^ oils. 'I'he alisoiplion of oxygen hy cerium 
-fdaeosleaiale has heeii Btudied. 'I'lie comlusion drawn is that the 
3iium ^alt (sciliiU’i* m ellier) ys hist f^xidi-sed lo a )»a^io ceiie salt 
^solnhle in etlici of the Ly|'c Ce (^X,, wlmli further .d'soih^ oxygen l<i 
ive a salt of the ly|>c Ce.()| . 

The action o| c»'riuni salts as driers can be ('xpie^sed a-' loHows . 

t'eX; or Ced)X„ ^ ('e/)|X(),|., 

() t'llV 

Cc-Ol X()-L + drv'.ng oil. - - C'eX ; I () () {oxnliTcd oil) 

“ , ■ ' ()--CllV 

j*'. hVu/."‘jiroposc.^ to twe in paint'' Inioxyn dissolved in ben/inc, 
cith the addition id boiled o^d, and shoW'-" that linoxyn sol^ulioiis ma}^ 
>0 subslitntcd foi lioiled oil Inlht^ ra-'e the linown is iirst melted 
vith rij«*.insv wherebv it is m,ul'‘‘"olubh', ami then beii/.ene added as 
hinner. Daivair and fopal lesins ma} be iis('d and losin ml is well- 
uited as a vebu le 

C. ]>.. Holley and .1. 1*. Koberts'-’ have examined s,iin[iles ol CbmesC 
.\ood oil troni nuts growo in the Smitborn States ol the L S and 
rom C'alitornia.‘' All the oils weio pale in enlmir, and, except in the 
asc ot two h'om C.ililoinia, g-ive noimal cinistants It’Melical tests 
indicated that they .iie similar to genuine Chinese wood oils am! are 
-.uperior to lecent coinini reial shipment'- ot the .hitter. Ihe California 
nuts Moic grown luuler■ semi ain^l eomUtimis, but it uneert!iiu' 
whether chinntie eonditious caused the abnorimd oils. 

A t»ajK'i ot the Uuieau ot I’laiil Industry, whkh has uct been 
available to the jaiblic, i;ives geiieial inlormation on the li,d)itat, 

" Vhnn Sov 7V<oj.v, I'JIS, 113, 111 . ■!., iOlS t.{.0 A 
Chfm I’m.'^ch t\lt Harz !nd , 

I>rui/.\, Otis, und i'ani/.v, 11)17, 32, 410 
ii>ce J nntiul Kfport, V'^ol. L. P- lb3. 


I hid , p. 43. 
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f nnililioii' lor f^rowtli, .uni l'iovmiij; iinoiil'. in ll^c I S ol ihr 

tiiiio oil troo." 


XATniAi, Kii'iss, Coi (iinniNV, I'Sii i n (li \iv \m, I'i i;in\ii\i 

* • 

riio ^r.innly of tin; n.ilniM.’I.u’iiuoi lil U'u' .l.ipaiic^r, ilic -,i|i ol l;!n,. 

- Iin/O', li,|s Iirouoht lo-noli.*e " 'riiilo, unni.u' ... I oln.iiin'.l fioni 

thel'I.O'K l.tllil-h tree, 1/./.mo;1( IhTII lollll.l lol),-C(|U.ll 
lo C'liiiiC'e l.'U4Uei' .iltlnm”li slow ci .1 ryini; It 'lio\i o ,n| \ ml.i”C3 o\('r 
l.ui|iu'i, ImU the .oinlilions iciiniiisl loi h.ulll■lllnn 

will |>r(.'\eni it liiidnii; litvoiu o' .i, sil.oiitino loi oihn ni.Urii.iX 
.liynii,', inoiv i|iu.kl\ I'Xon il lluwr ili 3 nh ,i iri.i-r- ncir omi.omii', 
It .i]i|icaio iiiiliki'ly til.It lliiloi Mill l(.■^•\tl•nuM.•l^ osi.oitid lor i|sc m 

I • ‘ • 

l.unnir. , 

1 . I’.iill lias I'ontiiiueil lio iiiM'slioatioim on iln- jii o|)(i t ir- of 
. olopliony and its amnion iinn , s.dl ^, 1 =' j' in li.iTiyn/l --|nnn ,n id 
(111. pt. 1 I if) C. ) 1.111 lay s(‘p.irat I'l I fi oni i nloj liioi i \ l.y 1 1 n.it men ( \\ i irfi 
\riy dilute aiiimonia and .ilioliol iMs.nise ol ,tlie i‘.ise#\wlli w In. Ii its 
.iinnioniiim so.iji IS deeoni|iosid, wlnlstdi,’ / |iini. a. id..in lie ol.t.lined 
fioiii llie lillrate on .leidiln alion y I’lnii .n nl oi.idii.illy . Ii.iny;es to 
-■ |iniie a. id and a-|iinie aeid into //|iinii a.-id. I'lie .niloxid.il'ft.n of 
' . olo)iliony Is eonniaralile \i IIli the (i.insfomi.illoli ol , |iniii .i. nf inio 
/i-iniin, .uni v I’ini.' .n id .iltei st,ui.|nio loi .i c. nisi, lei .dde ifine does 
not give the y |)niie .leid .iinnnaiinin so,i|i Ida u .li.iiige.l lo /> |iinn 
■ten I. 

dill alion of iiili n a. id ...n . olo|ilion\ issimil.u loili.ii olrsposinr 
lo .111' C'ohl .dcoliol uitli (olo|iliony .y'lelds s}l\ii' ,n nl, ^ w hjle In.l 
.deoliol yiekls y-aliiel I,.' .n ni. , ^ 

.\s.i me.Ills of tl.issifynia resiiious snl.'l.iii. .'s -. .fiil.ili [ v in |ielioIenm 
I' suggested, , y |nni. .n nl, s\l\i. .unl, y.iliieln .i.n! .in; soluble, 
"liilst a .ind /-'‘’-|iinie .inds ,iie iiisolnlil.' 

C (I Selinallic'" liinls tli.d elliei e\li.n|s I elli i le'iii fioni In .iinl 
I'liie ill.in dycs ah.oliol, the l.ilLei tielding .ilnnist Inittle lesins * 
•'steam distill,itioii of* the I'e'iii' yiehU no tings, l.m, mijis ,.in |^. 
obtained when the fies^ oi e.xtraeted wood i- h^'.ite.l with (.iiisin. s.jil.i 
iiinlei |ii'essuieal 170 C. . * 

A .synopsis ol the propel ties .ind eoiistaiits foi i.ilii.itl.ni ol .opals a 

given.'' 

I'litiis or giini lesiiis ffoin pi.nils of the genus An/i//n////n..i .iie the 

I1M7, 32, 

*' ^^i/’if 36, 51-*>, J., IHI7, .*i;i7 

/y Furst* n Ja‘/'(i' 1)2 , J , 1017,3'.»'> 

huL , lUlG, 13, 200. 
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HubjoctR of three hy H. Miller ami II. A. Irlam.'"' The 

firnt patent m for the purification of hliLckfioy'gnin, the .sccoinl is for 
tlie piepaiatioM pieiic acid a'.id (»thei’ nitiojiheiiols hy treatnieiiL witii 
nitric arifi, v\liile the third deali with the e\tra( tion of dye^tuff^ from 
the gnnis. ^ 

A. W. Srhorgerd*' in continuation ofdii.s ip\estimation on the olco- 
r(‘sins of ha.s exaniiried the oleoiesin of tiie heatt \\ ood of 

Douglas fir and found ittoha\i‘a rotation (d + 2rtt ainl to consi.st 
chiefly of a /-pii^nie ( 17 5*J ), (huihtles-! identical u ith the fir pinene of 

f rankforter and l’'iaiy.-'' Krom the sa[)\vood of Douglas fir a 22 
yi<‘ld of volatih‘ oil veas ohtiined i ontaining / pinene ( 18 Oh^) giving 

a nkroso( Idoi ide. 

D. I'- d'sikalotos ' lefutes the stafenients of (iildeniei.sfei ' tliat the 
laids of the .\lepp<> pine I (on>ist largely of / pinene, 

and <lonn»nstr.i,t<“s. that <1 pinene js the yu lety found \\liich is indcpen 
<lent of the locality i»f 'gistwtli or part of the plant, and that it is the 
piinciji.d constituent of the essential oil of the pine, rttius iiiunlnuaoi 
France, Spain,'and Italy contains /-pinene 

(). M. liaise and A. nedichen-' give a method tor tlie recovery of oil 
of turDentinc in the digestionof sulphate uamd [»ul|). In the m.uiufacture 
of wood pul[) hy liny sulphite proci'ss a volatih; oil is obtained with 
mercaptan lila* odour, and from which an oil similar to onlinary 
turpenti le is obtained. The yield is 1-1-.') kilos, for spruce and 10 kilos 
for jiiiie wood [km' ton of cellulose. 'I'hc [miified oil consists chiefly of 
pinem*, with snail rpiantitics of /> pnieni' winch ijinc" no pinic 
aci.l (HI oxidainn .ind is dexti'oiotatory. w'licreas the natural oil gi\es.i 
/-Variety. ' 

It. lb lleshniflediM’’ claims tli.il in Ins jiiocess for the aitificial 
seasoning of wi>o<l, (3(rmany c<nild be rendered indetieiident of 
imported losiu and tuipentine. rresumably ti n hloro ethylene is 
enijiloyi'd as solvent for '.he resims and the extract vanes wuth tlie 
origin, fir yields 1 exli.ut, of whnh halt (tmsi.^ts of rosin and 
turpmiline and the lemaniderof frit (m.iinly compounds of oleic acid). 
I’he value of the resiiious (‘xtiact firuu (Jerman woo<l would amount to 
X6,000,out* annually. Sawdust or wood to' be e.xtracted l>y this 

Kn;i. I'un lo.toou (inir.), lOUin^ mat louio.i (lUIU). 

ai>5, tnti, 500 

./. j//er ('/ton , 1017,39, lOtO, ./, 1917, 72t. 

J., lOoU, 1 lo7. 

('/mil Kat . 11U7. 47, i, '2K> , J , 1917, 1*30. 

Dir nethoriiiohi n Oele ” 

lin -, 1917, 50, iV2:i ; ,7 , 1917, tl5N. 

-* Ch«m . '/.tit , 19111, 40, 997 , 7., 1917, 118. 
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prore^s imisl l»o (rc.itofl ^vs soon as pos-vihio Ixuausc the '^olulnljty of (he 
r<tsiti <lerreaseh on e\]nVMre ing to oMdatnm. 'i'lu* rofativi* rnsl of 
tho process is ngt given. The extr;>' ti<)h pro< es^ as ontline<l is siatcil 
to prevent the hlm^ diseoloratioii respyti^iMc foi a nm.'^ider.iMe loss of 
timber in the ordinary seasoning process* ^ 

M. Pala/Z(»-*’ has con;par**il tlie piiieiies «)l)iaincd fiom the Italian 
}*(tu(s j>ina'/n and /'/nen with the oils of tin* >ame tiees grown in 
France. d'hi* Italian oil gives a /-pinene with .i 'lightlv higher optical 
lotation. * « • 

A. I*. Laurie and Clerk L’aiiken'■ des( ribe tin* inilnlmnin exhibili'd by 
some sheila''* deruative^. The solnl Vheh sepaiatcs on «o«)liiig a 
'olutioh (d shell.!'■ in boding sodium 'aiboiiale, when immeis(‘d iiwold 
walei, cNpands i,ipi<lly and ultimately disintegiates to a*IIocculcn( 
precipitate. At the m.i\imum point of expaiisioti tin* solnl on iniiraT 
■'loii in stiong sodium (aiboi.^ite .solution ( out i art'.j e,\panding again 
when traiisfeired to water. Itf was foiinii*lhat the expansion was 
inversely propoitional to* the concenti.ition of the s.dt s<dutioii 'riu* 
ditleiences between the Indiaviour of this compound d\uf substames of 
.1 ("Hold natun* an- largely explained l»y the insolubility "f the soluble 
jiortion 111 strong salt solutions. 

^ Since tli(‘ shellac molecule is permeabTe ■‘''*1' mold ule^, the 
m“( haiiisin ot the e\'[i.insion m.iv be a* counted foi bv uhe p.issage of 
1 lie. .^alt through the diaphr.'igm, the soluble iiucb'Us dis^oLn^^ in the. 
^)ie'eo(e of tlie s.tlt solution, and the amount th.il c.m dissoKe contiol- 
liiig he r.^ft^c'pient osinotn [iressure 

'I'm: Pitui’Kiii ths' PiuMiA I's. 

L Lock-' reviews tin' ()rop«5rties <»f the vaiioiis ba-ic^nni chroimites 
•ind (he alkali /inc chromates desi ribed in tin; litci.itun' w ilh rcfeience 
t'» the Use of /anc yellow in the, [ngmeiit industiy In* another 
' oiiimunK ation '' the same author slates th^it Kgyptian blue or \*(^s(oi- 
i.in l>lue is '*nlv of histornal interest.; it was manufa( tine<l by 
Ih'sehamp Ffercs and its formula i.s given .is C.iO,Cut), 1S|(L. 

The theory of « olour hikes is di.scusse<l by () Ikuidis' liin relcreitce 
to the lake-foiming ;iko dycstull’s in their reVition to Werner's thcorv 
* mordants.’" According to thi^ thi‘ory,*th(‘ < olour lake.s belong to 
the class of metal com|de\' salts and the lake forming dyestulTs are 

'■ , IUI7, 7, ss J IUI7, m.{ 

A'.,y /Vur, 1017. \ *04, / , I'll7, 

. I'M 7, 20, I T) 

Z. , loju, 29, 2_'s 

Z amji-w Chem , ltll7, 30, I^i.i , J., 1U17, 7U.>. 

*■' J., 11KI8, 430. 
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cliaiacUTisiMl^ )»y tliu [>re.sc!u:c of .sall-foiniirig groups, and groups 
papahK; of foriiiirig a i‘o-or<liimt(* coruluiuAion with tho metallic atom so 
that an internal complex salt can result. 'I'lic e-hydroxyazo dycstiiMs 
ai'c typically mo^'dant dyestuff's conforming to this rule. Naturally 
tlic intnxliu'tion ol suhsiiti’cnl gi-oups p’ays a nio.st important [lart in 
tlu5 lake forming prop(*ities: morcost'r i4ie nUro<luction of side eliains 
I'' able t<* bring in spare valem les whieli lia\ e a strong uiHuencc. Ihe 
iiiHuciu imO .smIo elnuns in the orlbo-jiO'^ition to the. azo-nitrogenns greater 
than III' tin- iiietK -ind jt.iia positions, 'I'lie methyl group in the ortho- 
position is aiilagoiiislic to hike formation, while the sulphomc group in 
the ortho-posiiion i.s f;.LV 0 ur;|bl(‘. In the aiithianiunone. seVies Werner’s 
lluMVi’y IS (oii-'istmit with the obser\ation that the most valuable hike- 
lorming rlyestuH’s ,ire thosi- eontaining meta and ortho-hydroxyl 
gi’oups in positions contiguous to eaeh other. 

The Ha<lis< he A,'ulin und Soda FabrilT' have patcnt.e<l the proces>5 of 
iiiaiiufacture of a bright icI pigment insoluble in v\ater and oil, very 
List to light and not aliected by viater or lime ; the dia/o eoinpouinlof 
l-amin(>anthra<pnnoiM' is < (imbined a ith 1 bcn/.oylaminohydroxynaph- 
ihalene, with or without the aildition of 'I'urkoy-red oil. 

A .numbei ot jialeiits have been granted for titanic oxide pig¬ 
ments;*- the spec iliea.'ions eoiisist in desei ijitions of dillercnt modes of 
meorporclion*ot titanie ovule into pigments, or into linoleum, together 
with pro'eess for obtaining titanu ovidc from nnitenals containing it. 
The introduction of an ovule of a rare metal is ot iiitc-rest as th^- 
populaiity of larcf earth oyide*' !>• likely to moieasc, ow'fng to their 
general stability' and i etiactory «, h.UMclei s, if they are obiaiiiabtc in 
sutlicient cp'uintities. 

hi. K. Met •win * desulbe.^ a lilharge-’glyceiol cement employed for 
lining digesters u^c<l in' tiu- m.uiufacture of Milpbitc- ])ul|) Litharge 
and glycerol form a ery-'t-illiiu- compound which cements the giaiiis cd 
unattaeked litharge. 'riie“ery.''laL .in- slated to coiisi.si of 'Jb ^ 
C;illlOj,PbU, plu-t 5 lead! 'i’his combination of ghnerol and lead 
o.vide is of some interest in connection with the .^iropcitK''> of natuial 
and artificial glycerides. 

W. (ialtonkamp" Uates lli.it when ordinary water-glass paints i*re 
Uer. I’at 20711 I, I'U , |'I17, 0-10. 

.L. K. Itarl.'ii, f S. I’at- IJOollI, , 1 iL'.ftJUO, 

UaUlvr), ./, l'.U7,'.II, tU.t, ImO, loio, io-t7, 1055 , b K. Barton and 11. A (Jurdnor, 
U.s. l*at. 12;tn.iU7, im?. loio, M. A. thirdm-r, U.S. But. IL'UHISO, J 1017, 
tdd; \{. Wttdr, Kiiji. I'ut. lOSSOo , J , 1017, 1050 , A J KoesiandO. 11 Sebreder, 
U.S. Tat. 120o2ti7 , 1017, 01. 

J. Ind. A'm/ CAciw., 1017, 9, , J , 012 

Itct. Fat. 201030, 1010; J., 1017, 300., 
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luixeii I'ltli .-odmin liiiarlMuiRto slMiitly ImtdU’ iim', whci'ol^V i.'ii'lioii di- 
()\idc is u^oU'cd Htid sili' a a more \ isrous ijMti'ii.d * is 

prodiu-ed oHinj* to the separatioit oflilim a. id, so that the |iaml 
lieioiiu's w.iterproof and «ealhcrproot u thin I'J hoiir'jof Us .ippluatioii. 

'I'he iniporlaiice of presev'iatn e <oatiiii;s loi- iion,iiid steel is the 
sidijert of a review hy l,..P. '♦eiiizek ' Ife i;i\es spe, ihealions for a 

S.ilisfarlory liasie lead ehroin.ite paint vhnli is ..inieiided ,is 

siipeiior to all others lor the piiiiiino . o.u It should loioist of 7,‘i 
of hasii le.id ehroiii.Uc and ' of ,i rhenihally iiiei I |f|onn,||| "in h as 
ashestine in a \ehicle lOiisistnio of 'JO ol pine linseed oil ,ind lO ot 
eoiiihined thrnner (\olatile) .ind diier.' 'I'Jie eojnplete paint ueij,dis 
1 - •') Ih’per. g.dl. ■ * 

In .III .inoiivnioiis pajier ' the ai tlon ol lieal^ on o. hres is Th'si iilieil. 
The of (l)e red \.indies, oenu i'oinp.iie<l \\i(h 

tile yellow \aiietie'', .iie not '■o*rn Ii a-' t^liose the 

laltei. 'I'lie (jUahty (lepeiHK iH»t only oil llu^ *< niMj>o>sit nni ImU .iNo og 
tinmens, plaslKity, ainl tti^itnlily UeiwnMi lOO L’oO (\ llie I'oioni 
. i,;ra<lually changes to yellow i^li-hi-ow n. .njil al ’JoO (' sihiilenly lieconu's 
Ieil. 1 he l>est yellow> do not alw.i \ > [iiodiire tin* lie^t ted'', the leiij^lh 
ot heating and tale ut eooling intlneniing ,jhe hii.d ^liadc. h^it ail 
,-'hades prcxiuced l.y I alcinat lon aie 'l.dile.^ l'’uiUliei’ InMting to *00 - 
■''UO C gi\es a fed(h-sh-pui pie oihie, Imi it the nia'-s*)'> ^a<lnallv 
heated lo alune y')U C. )i reverts to its original y(‘llnw eii|our,^mt w iih • 
i^fTrrent pi'operties , this \aijety i-' <)!)iaine<I onl^ within n.iiiow 
tempt; 'turC limits ot about ^50 (' , a^ tin tliei healiifg causes the o« lire 
lo hla< ken. Al 1 L'OU C the oehie;> fikse to .i -'pon^y mass, and Mt 
IhOO C. tliev gne a hlack vitrilied -'Uhstame haid enough* to seiateh 
gl.ls.s. ' 

d. S ilai 1 is and M, V . Scatoiidiscuss tlieVondiliotrs of grinding of 
pigments and the ielati\e merits ot the steel i<dl .md ^tone type of 
mill to!' \.uiou.s gr.idc'' of work. They ^tate that the eonsistemy ()f 
the p.iste h.i.'> a niaike<l eUetLoii the giimlang eth'nmey. Foi [ngnieiil.',^ 
giound in oil the addition of IiIdwii linsee<l oil oi of rdmed «)il with a 
high acid value, or a mixture of these depemhng on the pigment, 
^renults III increased grinding ellieieiit \. KorjngnlViits ground in japans 
or Varnishes a vehii !e of pro[)er siiftate tension and diying ehaiacler* 
Htics should ho selected. 

A. II. Sahiii ' gives a <Ieai aeeount of the advantages of pamfing 
steel struetuie.s, the merite of red’lead, lorinula* for mixing |>aints, 

• 

” Oruj/t, Oi/s, II,III J’lnnh, IIUII, 32, I'.li 
“ z>niyi, (Jil.i, unit 1‘aiHl-., l'J16, 32, 1B7, 
pruijhi and I^a,n(i, I'JIG, 32, l'J2. 


//7ft.-. A^c, 60, ijo. 
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preparing; iron siirfa<'e.s pjcliniiiiaiy to painting, ami the nunihur am' 
kimU ol coats to Ik* A))p!i(‘<l. 

'I'lie preparation of metals'for oanilin^' is tlic sul>je'jt of sevora 
patents in whirh pho.sj)liates ai • the main in;;re<hcnts ; ' 7 ., (Iravell and 
the American (.‘lieniical Paint Co. " i<*</)mmeml the cleaning the 
metallic sui-face witli solutions of oithro, pyio , and meta-phosj)hori< 
aciils, followetl l>y a rel.itively weak solution of ortho'p]ios[)horie 
acid. 

A. P*. P>etts^^ ns(*s anlivdrous haimm jihosphatc as a pigment te 
giv(‘ with drying oils a paint w Im h dries with a glos.sy suifaee. 

'i'lie (‘xannnalion ot the pigments ol ((►pying-ink pemils is the 
suUj<ut oi a paper )>v C. A. Mitchell." lie hmls the pro|)oitiun of 
<iyestu!r lusually meth\l \ loli't) ranges fiom 21 - oO , wuh \arying 

pro port lolls ol g' aphite .11 id kaolin i la\. 

S'! \ I UK! K' Kkmns. 

'Pile nunihei of patmits'- f(»r [iiocesses foi the m.inulacture of 
synthetic re.sins is still on the im iease Many appear to he imxlili- 
ealions of tlu* older s( hemes iiiNoU ing (he condensation (»f an aldehyde 
with ' phenolic deri\ative hy nn-aiis of a .suital»l <5 condensation agent 
'I’he \ariely of the patented meiliods ma\ he judged from the; 
follow’iii^ examples of siihslances w Inch it lias heeii proposed to use: 
e()iulensatioii product ot ketones with a eresol oi- snlisiames of the 
type K A’ (C,,11 d dl) w itlu omjjonnds < out.lining at least (mi* methylei'i’ 
group. monoe!iloi‘<*plienol.s 1 ’eoiidens.itioii piodmls (tf pheiml.s in llie 
pre.senei! of amViionium s.dts 1 t s’dpho.icnls and of ,in aoul wlueli does 
not decompos(‘ such salts. 

Kesins nia<le on the general jil.iii ;tre (oiiipoumh'd or emhodicd 
during llie process of [Vieparatioii with a \anety ol suhslance*', c.y., 

U.S 12 Ui:ts, ./, I'.nr, I'ln , Kii- fill 1 o 7'.(21. i'.MU. 

U.S Put 12133:!!), 11117, 305. 

■ " 1017, 42, 3 , , lt)l7, I t7. 

U Brown, I S Pat I2J273S, ,/, 1017, atKi I. lU'l.rcihl, U S. Pat 
121441 t, ./, 1017, 3t7 .1 \V \)Uworth. U S Pat. 1107171,IOK;, 1071. U. 

II llivokclaiKt amt A JI' Goltliclf, U S Pat 1217115, ./ , 1017, 10 :i 1.. llctir mlj 

Eli;' Pat 10521)5, 1917, OOi* K 'Idi-assoff, Pat. I0275I, •/, 1017, 150; 

U.S P.it 12:!.50O7, •/, 1017, lolO, K 'I'ara'tKOT itiid P Slic'lakolT, Kng Pat 
I04HH7, ./, 1017. 558 h V US l»at 1 2ou3:!3, -/, 1017,225 11 B 

Uoldsimtii, U s p.it 122St2H, ./, 1!)17. SOt W I! Join-, US I'at. I2O0I05, 
./., 1017, 225 U P Stnimict-', US Put 1215072, 101 7, :!00 \\ A IJeatty 

and tl \V. Beadle, US Pat 12257 18, J, 1017, 72t W A Hcattv, U S. .Pats. 
122574s, 1225740, 1225750, J, 1017, 724. A \V. 0. Van ^■ 6 ^ 1 l 0 ut, En;!; I’at, 
118041, ,/ , 1017, 1IH5. L. V. Rodman, A J Weitli and F. P Brock, U. S. Pats. 
12t2502, 1242503, .7 , 1017. 1212 
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3n:^ 

(■ail)oliV(lralt.*fi, allmminuus matcnaK, tannin^, sul|)honalt‘(l re,•'in oiU, 
cellulose o-'ter". a (hh)iuialnl !iy<lro'arlxm solxcnt, aftd ruin.irone 
lexni''. , * * 

Ke■'^l^ M i!ul)lr tn .-'pi nl .•'ul \ rut > .ii e < il mmI, \\ i'll a'> I In* harder 
and infu''d»le Narietic''. In oiie pateiil a ^njnid ioalifti; (ompps^d of a 
plienoln- eundi'ii'-alion juaxln'^t wjtli C'lnne'.e wood oil .n»d a drier is 
descnhed, l)Ut iL is jiointed nut tliat t!u‘ drviipi^ od nm-'t 1 m‘ in t‘\eess. 

The cuniarone an<l pai a indeiu* re•'lll^, w lin h w ei e •'i ated in lhi‘ la-'t 
Animal Uep<jrt to ha\o .itliai^eil «oiisi<hMal>lo inieu'^ in (oyinanv, 
aie in the opinion of Kiuinhhaar'' mi'-atwfa< toi v The tiiniaroiH* 

\ at iiiihci at f tacky, and although tlu'v can be hardened h\ tin* ad»lition 
id parifindcne yet the dnr.ihili(\ i-. jioor * Mi*reo\ei nnav ounljd)le 
lln''keinng of nn\ture.s oeiin^ when i uniarone vainishe^ ;p(.‘ mixed 
with I ei lain pigment •'. * 

h’nrtlier information le'.ptalnig the profieitn^ (.i poKmeii'eil 
aciylie e-'t<‘iN is gi\en hy O lodinl “ • ^ 

d'he aery lie a( id I'sters are p re par etl liom glv ei in, lai I ii ai id, elt • 
and w hen exposed to ullia\ mlel light or siudighi, pi>l\ ftieri'e to haid, 

\ arnishlihe, ehistie masses, dhoy aie suiulile in -‘.Kents tur oiK, and 
aie staled lo dry rapidly an<l not to lie readil\ a!Ve<ted h\ exposnie oi 
hy many elieinieal agents. 'I’he p«i|\ niei is.ii li^n of orgame \ invl**»‘^let - 
to reproduce\ai Mi'hes is completed in the *niatertai impregn..(ed.'* 

l'K<il‘Ki: Ills, or \llMsli I s. 

I'lh mpftiiunecoi the study ol \is(osri»\ ot \aimshe- is illn-ttaied 
in a p.,por by M 1’’ SiMton, l‘> 'I' Ihoheek, and (I i> Sawyei, njio 
ha\e continued then in-\ i-stigat ions * on tho jilusn.d Aiiatysi- ol 
^alnlshes (see Itepoil, \h)l #1., Ihl) 'i'liev* h-.ive dftei mined the 
viscosities of \ arnishes li\' means ot the 1 )ooIxi le \ i-i miietci, and hnd 
t h.it the ». hanges whn h oc* iir in the \ i-i o-ity (ini ing ageing <A on (he 
addition ol i ei t.iin soK ents ,u e tlm* t<» i haoge in the > haraeter ot tin; 

' olloids present Xhdiiahli* intonnation (,cn l>r ohi.nne<l as to the nature 
ot a \arnisl)*l»y plottjng llie lesults of ilie \ is. O'lty changes at dill'i‘n-nt' 
lemperaluies, and moieo\er tin- results aie in keeping with hypothesis. 
lUey find ih.it with ^tahle s.irni'hes the \is1.0'jtv heiomes appioxi 
niately eoiistant afl(*r a month, whceeas it it i^ont nmes to rise materially 
alter that time, it will eontiniic doing so until the v.nnish is useless. 
Varnishes of the true sol;uion typ“ (gum with little polymeiised-oil) 
show curves of variation of \iscosity with imnperature similar in torm 
• 

*■' Vurlen '/.nt , KH(i,‘21, lOStl, , 1!I17, :i!l5 
’* Qer Pat 295:l4t), I'Jll'., ./, PJIT, i'Jti 

CUtut Filli' Ori/^^hf'im-Ef^ktron^Ofr Pat. 991999, ,/,19P,,l!98 
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to but quite distinct Irom the curves of varnishes of the emulsoid type, 
which are plactically -straight lines. Hy ))lotting the results of the 
vi.-^<'Os)ly ohtaincd at difleren.V tcnipcratuie^ it h o[len possible to 
o))tain intornialion as to tin* nature of the varnish. Seaton states that 
the adflilion ot aU active thinner In a « olloidal varnish will change the 
viscosity from a straight line to a curve lelationship 

A mi'thod of detennmation of vis.usiiy applnahle to varnishes is 
given hy A. L. Keild.'" It is based on the tact that when the outer of 
two CO, -axial cylinders s(‘|)aratt*d hy a |i<|uid is rotated at a constant 
angular velocity, a tor<jUe |jrt)j)ortlorial to the viscosity of the li((uid is 
e\.erle<l on the inmn' i \'liiider. 'I'he tonpie c<U) he aicur.ilcly measured, 
uiK^ the ri'snits may he expVessed in terms ot specific viscosity inferred 
to that ot water, or in ahsoliUe units. 

No puhln at ions oil <|ii<stions ttf blooming or (racking (d varnished 
surfaces have' Ikh'ii ol)scrved. In this comu'clioii it may he of interest 
to not(‘ that (he' -SO calhal piiiholej sinicturc* would appeal (from 
ohservations ol the writer ol the rejiort) to he connccte<l with the 
liresence ol gl ihniar masses ot emulsoid material around which the 
medium has tlown'd on selling, leaving peculiar depressions, d’hese 
massi's can is? ohservial hy llatling any surl’ai'O showing pinliolc-s on 
glass. ' 

'Idu* (lu'orv and practn u ot wood (ohairing are discussed hy 
V. Moll,'’ Wood colouring rescmhh's wood impiH'giiatioii on the 
om^ hand and U'Milc dyeing on the other. Water w the oiih’ s<4vcnt 
for thorough colouring, d'li,*,* giaaitcr tlx* molecular weight.of the dye 
and the gl eater the predominance ot collo.dal pro[»ei lu's, (lie less the 
ilili’u-sio' het the greater the tastues;^ to light and water. 

(i. If. lladti 'ld and K Bavvtreo have [latentcd'' the production of 
decvirative suriaces with China wood oil, varnishes depending on the 
use of U’tric acid va}>ours or the e([ui\alent (/c., any gas cajiahlc of 
moditying colour, hardnes-s, or structure of a varnish except (hat trom 
an internally heated gas ovei)>). 

'The heating of metal winch has been japanned hy the [cissage ol an 
idcctric current resulted in hetier surtaces than hy ordin.iry ••^toving; 
moreover, stoving hy radiation is staled to give ’oetler re-sults than [>y 
convection ( urrents. Details ot the^stove.s are given in the case of the 
radiant healing, hut the electric heating direct has not been snflicieutly 
developed. *' 

i'-S'. /ln/'r<ru oj' (1017), Tevhnnutl l-'»7 , ■/, lOIti, 12;!7. 

(%■>„,, lOin, 29, m.'.-S; 1917, I3J. 

KiifT I>ut. I0'.uid7, 19lti; ./, 1017, 1M9. 

\v. a Scott, AVfc, */, 1017 , 14 , m-i. 
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• 

'J'ho ui the Committee 1>1 on ]»re.sei\aii\e eoalitiii.s lor 

-triKtural material-^ Walker ami others') " i-- of K^^at praetieal 

value .t> shoNMi hv the ^uljjeU-'wlueh '^a^e l.(‘en in\t‘^ti;;ate(l. S0i> 
uumnitlee .‘5 ou te^tui^:; ot paint \ elm io^ (11. A. Cardner) UHlmle'' an 
iiive'^ti^.ition on te-^t^ tm- the ptiiit\ Vliine^e u o.t<| oil ami on the 
ii^c ot peril la oil in pamt^, \ aj ni-'lie", linoleum''. eU Suh i ommit tee o 
on linseeil (u! (tl. II ridtarciaml othei'-) iii\es re^ult-^ ami (omment^ 
ot anal\>t.son samples ot law ami hoihal oiK from Vi^imtine ^etaC. 
Suleeommitl.ee 8 deals with tho^ methods ot analy-'e'' ot^ paint m^itt iiaU 
(d \V. 'rhompfson), .ind ^u^gest» methods hu* routine analysis ot white* 
pitimetds. wlulo auotlier Sul>-commift('e*(l 1) dead willi ji.unt (hiiim-rs 
othei tWan turpentiiu' Sub-iommittee Ib dtlds w ilh ^helhu (lyUigmuii ), 
w tide Suh ( ommittee 11 dradwitli the pt eparalion ot iron ^aiid ^teel 
"Urfa* es tor ji.imtuu;, and i<i\ es proteduro tom oudm tiu^ te'st'(A W . 
Caipeiiter). . 

Ill (he opiiiioii of tlie w I itei *th*' fidl'slatenieiil oi'the m ope ot tlie 
w oi Iv umlcrlakeii is of l/uportau< c as slmwiii^ the i^inal advaiilai;^ 
wliieh would ao rue to the liiiti.'sh industiy d*a ^imiiaj "Oitety weie 
ml.ililished m this « ountry. 

Anai VMS \M) Ai‘i'\i: wi 

III (OnneilioM with spiiil \ami''li analy-H luouliou must In* jnarie <it 
ihe determinatiou of piei ipiiation poiut'' ' pm addition (*f« known 
(^uaiilitles ill waiter, this is of loii'nleraMe list.'in ilie e\amiiiation ot 
blii'llai ■ at iti^hes loi' impuntie'' su< h as rojun ami spirit-soluhle ^uiiis 
'I'he po.nt of proi ipitalion fs detei iiunod hy ajipearavi c of liirhiduy 
and the 'L'yndall etVeU. (lenerally the smaller the amouiR i4 wati-r 
aihled til piodiieo preeipitatnii’i, tlio hii^her tlit; jiroporrton of siduhle 
lajpal, while rosin and uicaroul follow in ileireasinji onler ot pri'Cipi- 
’ation power 'i'he results a[)])ear in the ie\iewei’s u\|)ciienfe to he 
worthy of i^)n^lderatlon * 

'I’he errors in determination of aeiil* values ot lioiliMl ods ami 
lariiishes are*poiiiteilpmt hy \\ M Ware ami K 1‘- Chnstimin. - Ihe 
haul, maiigaiiese, (ohaJl, and /im galls of dism*' oils aie alimj^t. 
tiii^plctely hydrolysoilVi tlui determination o/ a^'id values, so that iii 
\arnish analysis this taetor must luA he m'glfci ted 

A rapid ami aci lUMte methoil of determinal ion of volatile thinners 
in oil \arnishes is dcsr[i|ied hy A. dt; \\ acle and h. Smith " 1 he 

Proc Sue T''.fni'f Mnteri'ih, 1010, 19, 27" 

•' H. Wollf, Fxxrh-Z^it, Illiu; 21, I, lUK 
■- ./. Itid, F.n^ Ch/-,,, , Iflin, 8, (1911; ./, 190, 1.’29 
A:uil,/.l, 1917, 42, 1711 ; •/, 1917,011:1. 
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rcBults ol)tuitif)l are tisiiiilly 1-5 ' lu\\er lliati those given hy Mclihiney's 
method. 

'rii(‘ (‘xtensKui of tlie Ijicin'ri lann-Stordi loai tion lo < opal resins and 
(faniars )s de8crd)e<i hy U K. Jameson. ' J'he colour^ are essentially 
diflerent .slia<lc‘s oflirown and'wine re«l, and are in the* writer’s opinion 
not so ehuracteristie as the deep violet eolour given liy eolojihony. 

II. Wolir*'' has investigated tlio metliods of analysis ot wood oil 
varnishes, lie states that .M( llhiney’s method for detection of tiing 
oil in varnishe.s in the preseie i; of resins is not sali.sfactorv, especially 
in mixtures in which the tung oil has heen heated 'I'lie tung oil acitls 
from untreated oil are loiiiid tO’he practically completely esteritii'd hy 
the author’s method, s<> that they can he e.stinuit<*(l after separation ol 
the re.sin acids. 

F. M. Fidstone’" d(‘seihl»es a simple form of \iseomcter useful for 
determining the viscosity of an oil wt'eii i>nly small <juantities are 
available. It eonsi.sts es.s'3ntially of a tim' capillary winch has a ciiji at 
the top to hold the oil, a small hnll> blown ih it in the mi<l<lle, and a 
stop-eoeU at tlih bottom,'’the wliole being surrounded by a water-jacket. 
After a steady tempiTatun; is rea<-hed tlie stop-cock is opened and tin 
time taken for the bulb to become full of oil is noted ; the time taken 
by the mercury flowing lia-ely i.s also noted. 'The disadvantagi's of an 
expu.sed jet and wide oritice are avoided, the instrument is very ra[)i<ll\ 
cleaned, and the viscosity in absolute measure laii be obtairnal bj 
this instrument with a much nearer jppn»ach to accuracy th.in witi 
most commercial v’scometei'- '• 

Mention ma}’ be madi* ol the descri[)tion of electricaily-}ieate( 
ilrying ovei.s or sieving ovmis f<»\' paints, \arn’slu‘s, j.ipans, and enamels 
W, J. Siott ’* ^'tates that any suitable ninnber of units ot the ribbon 
type heaters of- 2*5 kilowatts at 120 volts may be installed. At 
installation consists of one or more heaters connected with a two-win 
circuit controller by a knife s\\itcli ; a three-wire single pha.so or evei 
a three-phase circuit may he u.scd. Details are given in the [laper foi 
fitting up the ovens controlling tlie temperature so as to ensure .safet\ 
of working. 

'The author desires \Dxpre.ss Ids thanks to .M'r. V J. Fay, M.A., ,(o 
valuable helji in tln^ .selection and a’Taiigement oi tlie material for tin 
report. 

J fnd Kn;/. , titlK, 8, S.m ; \9l(i, lo7l 

- F^irbni-Znf , lUIO, 21, l;U12. 

1917, 270 

'■ AVec. .7, 1917, 14, 27)2. 
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INDI \Pail?l!KI{, Kir 
Hv II. P. StKVIAS, M \ , Pll I) , K.I.C;, 

('tui\i>l 11 H'I I’l, ^ s /<’ I. 

I{i 'r \i^'K in f ln“ tulihi'i' indn^t \ \ h.is lic.-n ^ ci v .'n 1 1 \c ^ini r,i In- i.-Yur 
• nf (Ilf |,ia| Kfjioit, wltllf.'^^ 1 )h‘ imnifnnis |>.ij»fi.s iiiiIiIiaImmI jipnir own 
loinnal 'I'liese dr.il witli tlif |irf)),iiat'ion ul |.|;in<.j( ion niMx'i 

•Ji'l llif |»iiiH;ij)l<*s of ov.ilnatlo^n ’I'lii' ii.sfrs of r.nv nibbc'r that, ja, 

thf inanuf<ictufinj^ iiulusliy not Offii aMf. oiliavf in*! tliou^lil. 

tit, to la\ down jn'iiun[►Ifs for f hr unidaina* ol ( hf |il.intat ion indiist i v f 
nor aiv (hay airnanl as t.. 11n* inafftifd (jualitnv ot [.lanfation iiiblifi, 
f\af})t in thf matter of unif<jTniit\ of rata of miia ('<msai|uanilv 
miiah of lli«* MTont. res(*iirch doals directly <ir indiraitlv wiili (Ins 
''liliieet. At on',"ant, data js Ixjiie acemnii'^ahxl at latliai a lapid 
pace and dtiyareiieas of opinion exivt as to tin* inlarpralat am to l>e 
placi-d on tin* r<*snl(s. The situation as it stands is suninn^ised in 
tl^e present K(‘poi*l, and in one inslaine a dal.olad laferenee js made 
to eai .0 \^nk for (In* sake of slaline iln* po'-itxnl as el<‘arly as 

possihl,. ' ^ ^ 

S'lJATtSTK'.S ■* y 

Th e wolld’.s output of erud<‘ indi.inihhai fu*. the la-t iline \aais is 
^uinrnarisad by Ja-wis h Peal' as follows" 



Pll 1 

p.iir, 

Pin; 

l!tl7 


Tuns. 

Toils. 

Tons. 

Tons 

Plaiital mn Pan ,•. 

r,l,.'’i(KI 

(Ili.lKIO 

I.7(),(HI0 

2I5,(KK) 

Wild Para. 


;’.7,PP0 

:',7 250 

38.900 

•Ol liiT .siirts... 

Pl,.‘i.')i) 

l.'i.lMK) 

i"! 7.50 

12.(KH) 


ft will be noted that the outj>ut »>f wild I’aia (mainly Brazilian) 
and other sorts remains reinarkablv' constant, while tin* out[)Ut iif 
plantation l^ura (from (he Ka.st) cojitiimes to inetease rapidly. In 
BJ15 Jhe latter amounted to two-thirds of the total, and for llUtl 
almost three-quarters (747) of the total. As this rubber is almost 

' VUinfatum (in<l Vant Rubber Repurf und StotI'-iiCi 

. V 
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nnK 


<'hliri‘iy arnl dry, wlulr 'a'iM ((Hitains 20 ofMnoi'^tiiro 

and otli'T sf/fls fn‘(ju<‘n<Iv iVion . it wiO n«/t<‘d tliaf tiu* output of 
jiFlinf.ilion (•i)ii'^idi‘i,il»|\’ «'\((M'ds (Iit<‘»'-(|uailris of the total woild - 
oiiljMil r'‘< IvotU'd di\. TIm- iiu iiMso III i.ilr of output ol plantation 
I u 1)1)0 1 sliow s no >i'jII ol <llln^Ml^lllll‘J to dat<•. a.s fioin I ho .ihovo llunri v 
it appoais that tin* lOlo output ^liowod .i IP inoro.i>.o on the IPII 
oiilpiil. tli.ii ftn IPl(') sliowod a ■)() inoioaso on llio 1P15 oulpiil 
and that hu' 1017 a inon-aM'o\or IDKl 

rin:i'\KA'iioN OK I*i.\NT\Tio\ I»i ni'.i:i: 

V.ltioiiN papoM ha\o 1)0011 puMlsliod 1)\ llio IommoIT oi L'U lii^at loil'^ 
\vr\i k iii.u ' \Ml li a \]o\v to nil pi o\mj.', tin' <juality and unifonnilN ol 
plant.iliiai luhlior TIn-so oi >:anisat ions in(lud<‘ tlio linpiuial Inslituto 
in oonjiinolioii wdli lli<‘ \l!I null umI Oop.niniont of Covlon; tlio 
h’odoraiod .M<dai Slalom (!o\oi nnnud, A^noiiltuial J)opaitinont at 
Kuala Lmnpiii . and iho Duloh (Jovonmiont Kosoanh Stations in 
tlio Island of .lava 'i'ho KuMku (irowors* Vssooj.il ion has proooc'dod 
with llio woik ol s\-sli‘iiialisin^ tin- inolhods of woikin^i on osl.itos, 
and has rovisod its tahlos of loooniniondatioiis. foi tho pioparation 
of si'oot and oiepo lulthoi 'I’lio Assooialion h.i.s also pnl)lis}iod a 
pau'phlot L’ivnm liilloi (hlail-' in olahoialion of tho al>o\o luoiit toina^ 
tal)!os- liasod on i n foi nia I ion siippin-d 1)\ its soiontilio stall 

As roM.itds roooiil I'osoan h woik. .ittoinpls havi* ln'on niado (o si'parato 
lulihtu of dilTonuit piopotlios |i\ li.iolional loa-jnlation of latox vvHli 
ai'olio .Old. K\|)omnonts in Covlon^ jod lo in-oalivo losiilts, inti 
<\o \’ijos^ linds that tin' liis\ i UI, .iinoiintinu to 15 25 of tin- total 
nihlKU', soparalod In nioans of a<'o(ic aonl. ooiisisls of a voilow to dark 
brown niliiioi of (n^h vis(os)i\, hnjli raio of \ nlnaiiisalion, and ioA\ 
tt'iisilo prop'Mtios 'I'ho wiilor has observed tlio s('j)aratjon of a sinidai 
vollow rubbi'i’ known in ('i'vhni a?' “biilt<‘r riibbor, ' but tho latox 
Moldini^ this rubbor appoapal (o bo abiKHiiial and oonlauital niinul)' 
clots 

• \onordinii, lu (’ampbcll,^ coaiiiilaljon with Iho niiniinnni projioition 
of .lootii', fiiimio, sul|il,iinn'. and h\diolliioiio-.aojds (t)'I.T. O'tt?. (f IP. 
ainl P'lM pail of I ho acids rospiM-tivol\ por 1(1(1 o c. of l.itox) prodina'd 
niblior show my tho saino ttmsilo proport n-s ajul rate of c.nrc. Also 
lljo adililnm ol small (|uantit)<‘s of ammonia (P'(K)5()), sodium sniphitc 

- Thf l*rtixuuiliun nf I'UiuiatnDt Rnhbf-i\ Mav, 1P17. 

' Hull l»i/> Insf, lUin, 14.1)0 1)1. 

^ .Ic.7<k7 Riil/I'f /•l^ltllKur in .\<(/ linin’, liMT, a . , 1917, 1104. 

• Hull. Ih'i'l. AiriiC , ( ej/lon. Ko. aa. llUC.; J.. 10!(I, 122(5. 
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• 

<0'2), ai1(J f<)rnia!<l'*liy<l'‘ won'* wilhuuf niliui'nc(‘ on flio 

Un <Ioiil)lnm til'* |>ioiK*tti'>n of ciiio nnaH‘''r(<'d. 

. \ro}tt ill tin' r.^'O '»f -'ll! |>ll H lie, .linl h \ ('ll n ll u' > l i <. .It j'U t hi ill'* '*( Hor 
li.lll'l, '!'■ \ Ml''.*' Iin'l> .111 .1 I'jM''M-lVlo l.'.luMh'h in l.ilr of Mil'' l'\ 
inoi'M'iM'j llif [-1 o|»oi I loll oi^.o-'ti'- .iM^ lo liiiii ilni'"' (lir oiivin.il 
-jU.inhtv. aIikIi 'oiitiriiw Ivyon .nnl t li.iiii Imiu - 'miIioi if'nlts It 
-.•'•Ml-' to 1 m‘ Li'-iioi all \ .idnlil t'‘(.l tit.it afotio .n-nl m tin' mo->l ton 

.o.i-iiliiif liitln'ito 'A.iniinMl. aii'l fli.if it m |.i'i'-i.ii'l'' to vui|'liiMi«- 
,,i li\'lio!liiorir .o'ul, ji.i 11 ifiil.i ;K’ .is an oxr-'-.-, ,.{ iin‘^!,ui*-t i*. inoio 
liK.'K to li.i\i‘ .III ;nl\(‘i'.<* olfoct on tin* iiiMn-i 

Tin' inlliiorinn ot lolliii;^ oil nin[M‘ li.is Iicmi i n \ - 'I 1 ,'M t mI 

.1 III I il i •'•full ml t lial <1 inod.'iM t n .iiuoiinl of n \1 i.i i oil im.; li.m ii" .if | n uMn 
. tl'-' I on tin' Inll-llf [nojM'l I li'". \ |■'<a^sl| \-, o| I.iln oi \ U I'M I y-. 1 1 loll .1- 
loiiu as tin- I ollm s .i i n kcfl cool ( )n tin' ol Imi li.i nd. \mI )i |ii oiioii in >'(i 
o\ nr wotkinu, .1 sliiflil innM'.isi' ^i.is l»nnn not'd m | hi' 1 ow'* in(|nii«'d for 
. Ill' anis.it loll • 

\ n‘^•on^lln■n^l.M nni ii.is imt'ii in.ol''“ to add .in .ilk.ilinn solution ot 
'H'osot'' I'l tin* l.iti'x h'-foit' no.i'aul.it ion II is sl.ili''! that tins dons 
not, in .in\ \v.i\ .UTn't tin* j)ro|)ni|ins ol dn sl,r<-i iijM"'i. .ind. in tin* 

I .i-n ol iiiMm-i .dloU''d to nniiain uni .ifl'T '.o,i:^iikit ion. tlm I'Miiliim 
sl.ili '»r blot k a jijin.i r.s to li.i V' in \ .i n,i bl \ .t shoi 1.1 inn' of \ ill' .iiii.s^il loii 
.ind to 'ji\'' \ni\ ;;ood iii''nli.tni'-.d insiilis atl''i \ nil .iiii'-Mi"!^ ' *1 lin 

;'i.-\ioiis woik ol Wliitbw I'kitoii and oIImis mi tin- nllf 1 of^iii"kiii|i 
• lyl rin.)soti‘ It'd t') till' noimbision tli.il tlinsn a"'-ni n-s h.ol ,i ti'h<l''in'y 
1 ‘1 ml . 1 , I lin 1,1 II- of t III'* ol ^t In' i ii bbnr [n fid in nd It Woiibl tlmii'f'iH' 
a|)|».'.ir I it.if I In' sboi I 1 inn' of \ 'il'-anis^t u,<i ml'') h'd I'l iiliist In* .mni i b#'l 
1 o t In* .il k.d i .I'l'Ind wit il t In'Va n(|.sol'' Tim nll'n'T 'd .dk.dm in |ii oiiiot in;^ 

\ ni( .Inis.it loll will bn infi'i la'd *t<i l;i(ni * 

l‘,'\])ni i nn'iit s ba\i‘ .iNo bn'-n nt.nb- on (In* \.iiioii^ nn'llio'ls of di\iiia 
•iiblin) jn .,11 oidinai\ l'■nl|H'l.^l iim' in boi an oi in .i \ .o mini ilimi, 

■ uni tlin linii'-l.d nonnlii'ion s'-nlils to b-' lli.tl ’ In -n Ino'1 1 1n ,irlo 11 > in* 
jmiirndiim do yo( a|)|>r'‘' i.ib!\ .ilb'i ( f Im i nii'iln tmn m • oi 11 in*' of \ nb .ill¬ 
's.it ion of tlm I n idx'i •" * 

I wo or tlii'N' ]).i|)nr-y lid\'‘ bn''n imblisbi'd ynaiiim witli tin* s|ton* 
aimoiis niaiintat ion '»r natur.il nlottiiiL; ol Jlttm i.itn\. rain|>bnll'' 
bills lli.it c.ib’iuni rlilondn f.n ilit.itns ibn sjiont a imoiis « 'taniil.il nni, 

■' A,-rh„j\ MIT, 1, No < . , I1H7, i Mo 

■ Hull Lnp /ms/ d-h'b 1- W'-' ./, im;. (iol 

o tie Vn''s, ItHT, 1, No 1 , , 1 H Mi • 

' Hull I,„p his! ^ mil', 14, , l‘M7, rtoi 

I. E C.imphel!, Hull l)fpl .lp,t<-, <'>ul"U I'lin, Jl, ./, 

J. E <':un]d)ell, -74-.'» • 
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S'tO TiF.PORTS OF TUP. PROflRF,fiS fTp APPI.IP.n CnPMISTEY. ' 

•as uIho (Id liariiiin (;lilori(I<! and maf’iiP.snmi Hiil|»liat(‘ to a Ips.wr extent. 
It would, liiiwever, appear tliat bariilni eliliuide ]»; practically a.“ 
etllcicnt MS <:al<Miim cJilorul*''’if i.-tjniiiiolrciil.ir (|UMu*itH‘.s h*' taktMi. 
T1 m‘ aiitlior liMK fiiillHT < \)M*n^n»*rito(l, tin’ liiiii' ^alts wliu-.h 

arc iiatii’Mllv (in’M-nt. ni 1 Ih* ImI^x I)\ .im-Miis of iifMlial |>otassi\nu 
oxalati’ or lluori<{r. .iihI linds hot l»f t li(‘s>‘ sails }ia\ <• an mlnbitury 

»*tT(*ct. Sodnnn tluorub' m,i\- liavt* an inluintor} m tion on tbe coagu¬ 
lating^ cn/.vnie, on tlio assumption that, spontaneous coagulation is 
Inouglit about'by an enzymr. l.ati-x‘allowed to coagulate sjiontane- 
ouslv dt^vclojis l•ousl(b‘^.lbll‘ acidiu. This acidity has been shown to 
be due to bacterial eel ion, and consists almost entirely of lactic acid. 
DclUcr and Vernet'- made a ba( tmologieal study of the <‘oagulation 
of latex .'viid isolated a bacterium wliieli tlu'V tind to be invariably 
presold, 'rids b.ieteijum wlum introduced into latex juoduces c,oagu- 
lation in 21 liours. Jlowevei, it is well known tliut latex put asid<‘ 
ofimi coaeulati's complctclv or almost completely of itself within tliis 
peiiod Muc]i depends on the shajic of tiic vessrls in wliicli the latex 
IS <‘.ougulatcd. d’he authors also stale that tlic, addition of sugar' 
accelerates the action. 'The use of sugar for coagulation of latex was 
refeird to In tJie last "eiion. )i. Ibb 'I'ln' process of spontaneous 
coagulation with exc'lnsioii of an has been patmitcd.'’ In the sjx'ei-* 
fication it is (.laimed that coagulation is complete within 21 liours 
without addition of anv ae-id or other coagulant. It is also clajim^d 
that tlM‘ coagulum is ]ir.H;ticall\ free from discoloration and deviffd 
of unpleasant sim-ll. 'I’ln^ latex is roagubited in a suitable trougli or 
pun, which is lilted witii a lid tin' air being i-xi-luded i>y means of a 
Water seal umning uu.'nd the I'dgi' of tbi‘ \essel. Tlie use of sugar is 
also referred to by (). de Vries,wim tinds only a very slight ditTi*ronce 
in nuali'v bi'twi'cn luldiei coagulated spontan«'ousi\' witli the addition 
(d‘ sugar and that coagnlatial with acetic acid. 

From a. (Jennan source'^ we. are given the yields of so*<'alled rubber 
from latex producing [ilants in Central Kuiopc. L(ulucit vnninea, 

of the natural order ('oinjtosilw, is s.ud to contain neaily of jnire 
cai>ut(du»uc.^’ 'riie j>l.,ut, bowevor, yields souu'tliing over It)/ of 
<‘Xtractable substam;es, s%> that ofdy a very small proportion of tlut 
latex consists of material which can be described as caoutchouc ; even 
tlien we must not empiire too closely into tlie (‘quality of the caoutcliouc. 

l!H7, 106, 1917,070. 

'■* (>. M Tliomn^ nm\ M 1) .Minu’r. Kng. ?:it . 104:t2:{. 1910 : ,/ , 1917, -WIo. 

'■* Archi’tJ' roor ilf /iuhht'/'rul/iiur St'f^ ./, 1917, )>lH 
Utuiuin 'Ztii., 1910, 30, 499 -MO , J , 1917, 727. 
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The or<linar\ <'i is saul lo^irld |(‘.s,v. O ; <inil tin' 

sow thistl«‘ {SoHc/iKS oIf<(Hiceu^}, O-IG#. 1'o niakf tlicso I’lLOires 
appt'ar in u favourahi<‘ it is stated tliat llnra hinstJ/t nsfs and 
otlior rubl»er-vi(*ldin,u trees contain onl^^ O'.'i of nii>her. , Witlioiit. 
eiKjmiin'i how tins ealeulatioi^is arrived at. it ina\ ([uite wril In' eorreet. 
I'^en the bark, when stripped oil' the /fnca hui'-il/i ii<i^ lico. lidds 
oiilv minute {|uantitJ''s of rubber. I’lie lij;^h ^ leld.s fioni iiiblM-i estates 
ah' ol'f«ijne<l, not bv ('xtractin,” ti<i<'-es of iu])})er wlii< h,ma\ be*j)resent 
in the felled tree, but )>y tapping the tn'e- a totallv diU'eieol matter. 

In fa» t. !•> a single ta]>])inir iv larger anfouni <d nil»ber » aii la* nblamed 
fioin a»//e?ru nililicr tree Ilian if the wliole of Ih*' bark weiti strijfjH'd 
olf. niae.eiated, and the nililicr extraeted. \ reference nnf\ also be 
made to a paper by F. Danm'rth on cliiele and elmwing L;uni''.“‘ 

’ , • 

Nox-Caoutciioi <’ ('(j.N*si#'irKVr.s oi tl^ iniFK I^Airx 

It will ire remembered tli.d Faton .ind Ins rollaborat(»rs ha\e shown 

• • 

that by setting eo<iguhited rubbei aside for a f*'w dai" loss of nitrogen 
takes place, but tin' H'sultini: iiibber eiiie-- niii< h fastei Further^ 
expernnents showa'd this to be prol>ably due to tin' a* lion of a^rinTo- 
^ organism. 'Tin' [>resent. wiiter lias (aiiiedjhis luaftei a stav fu*ther, 
and ''hown that t Ins ext remel \ aeti\<' int logenous * oiistlt uei%t, winch 
m.i\ b(‘ t>‘Miie<| the natural .leeelei.ifor of Fara iiibbei eonsisis of an* 
(‘^ganie. base or bases*’ preeipitabh* with phospliot ungst le acid. 'Phose 
Ira-'^.s an Ijf* (‘.\traet''d fioin the lubbi'r of v,>paia(e*d fiom the serum 
Therr aiijon is found to be \eiy miieji n>oie poweifiil Than fhaj id tlie 
nioie eom[>le\ piot<‘ins. It has not bt'en slniwn wdn-ther tin' latter 
ah’ wholly rejrlaieable by tln^ b.is.s \ fnil fier -'pfreared 

by I'kiton ami who haxe slmbed the distnhnlion of .nitrogen 

111 the coagulnm and seium of latex 'I’he latter lost nitrogen 

very slowly, but tin' nniolled <'oagii|uni h<''l ii) to ^ , (\'deufated on 
the diy rubbei, m six weeks. 

In Itllt) there appeared a laige xoluimr <d ri'si'alelies on ruhiier 
earned out at the Del^t Laboratoiii's, entille^l “ (.'oniinunication.s of 
tile* Goveriiruent In.stitute for the Kubb('i-, Trade and fiiduritry.”** 
riii.s has now become available to some ext*uit (o Knglish studenta 
through the puhlication of a eondi'med version in Knglisli. Four 
part.s have so far appean^l, wliieh (h'al with the composition of raw 

./ /W A’rt// , l'U7, 9, r,79; ./, 1!U7,1171 

II P. Stevens, ZV*? Xa/iini/ Accefrrafor of Para liubh^’r ; / , ltlI7, 30.7-^70. 

.i^nc. Btrff. PM.S , lyifi, 4, 3.70-3 ; J., lOH), 116-4 

Mededeehngon v.an den Rijksvoorlichtuigsdicust ten beh«*eTe T&n*den Kubber- 
haiiJel eu de Rubbcrnijverlieid, Dee , 1916. 
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KKl’ORTS OF TJIK rROGHKSS Ol’ AtriJKO CHEMISTRY. 

I'lililn'f and I1 h‘ visrosity of tho yolution *'SGiiir\)f the iiiui'c iiiterohtiny 
|K>in1s in |>a)M'is may Im* refi*^no(l to. 

I’ DokKfi'-" rarncd out dinlysin;' (‘\[a'niii'‘rils with latrx |iri’si‘i\(‘(! 
with ammonia. This lati-y 29/ jil caoiitolnnu-. coa^’ulat^'d hy 

auul and '^2 1 »'f total ,solids, loav))i;.^/i di(lVn‘n<M‘ of .’V-J-/ soluhh' 

latox snhstanc'.'s On dialysis actually some d‘2 '/^ of soluble latex 
HiihstaiH-i'.s was removi-d, and a small <(uantity of nitro^ijuioii.s inattei 
(not aiftmonia) Mvas found in tlu‘ dia!ysal<*, eonlirmiimf observations 
of Heaille ,iiid St('\ens.*‘ Having' regard to tiie pn'siMua' of organic. 
basi's in raw i uliber, it would .i|)})ear proliable that ilu'se an' responsihh’ 
for'll. paif at least ul the, mtro;;enous mattm- in tin* dialysatt-. The 
Ho!ubiIit\ %d a small pait of tin* mtro^i*inms mattm' in aia-totn* ami 
water-* win'n tin* lulihei is extraOt'd with thrsc solvcmts, points in 
the saiin* din'otnuo as ,ilso th<' fact tl)at. tin* \v.>t<‘r e.\lia< t contains 
pitrom'u. 'Phis, ln)wi‘\4‘f, is paitly acr.oiinted for hy the piH*scin-e ol 
other protein ,d<';^radation products. .\n a<picoiis extiH(9 of rulihci' 
Contains both organic h.isr.s and mtio^cnons substances pri'cipitahle 
by tannin.As le^aids the insoluble nitrogenous constituent, l)(‘kker 
has SI-',-ar.itcd this from v ijmiis specimens of //cm/ niblier l>\ heatin;: 
with’p«*t roh'Um*' at 22(1 2b(t <’ foi’ two to three hours. Tin* whoh* , 
<d the US'!! of the oiminal sample is cont.iiin'd in tin* lusoluhlc pait thus 
separated, hut onlv ahOnt (».o of the nitioem. The insoluble 
constituent s<‘pai,itcd b\ hc.itm^ witli jietiolcum contaiin*d Hr5* 
nitro;'<*M in tin* case (d pl.uitatnoi Ihrcq she(*t and 7'!} m that 
of* fine dnifd Paia d'hes(* ma\ he et»mpar<*d with tin* carln*r 

work <d' Spenc)* and Krai/,-' who isokUeil tin* insoluble constituent 
by HWcIhny in hen'/in** contaimim 0 2 tt 5 tiuddoroacetn* acid , 

this \ndd**<l tin* insoliihh* const it u(*nt confainin;: on an average 
9‘82 to 12'0S of mtioecn m tin* ease of plantation and 

7'7.2 to lO'T) for line hapl I'-ira. It theieloie ,ii»pcars that both 

methods yield siniihn liuun's as re;iards the mlroyi‘ii c».mlent of the 
ittsolubl'* constituent, hut th.il tin* older liirure.s <if Spi'iiec and Kratz 
arc on tin* whole hnilu'r This leads to the eoncf^ision that tin'll method 
resultns in a moic complete separation than that ol Ih'kkei. DelvKcr 

In/ Ini' li H 1)1)1 r Cullmn di .\t Ihii IditfC I’ait 1, p . J 

1SH7, i)7u 

KoH. ZriL^ , imu. 13, 1'07. 

'* I* l)<'kk('r, for liii/)f>i'r ('nlhvolion in y< llii'rhind.'i Part 2, 

.*).■> and oU This obscrviilioii is not flew, flic j^rosenee of nitrogen m tlie aietone 
extract Imring boon noted by S|k‘ik'o and otbers 

11 P Sle40ns, " Tlie Natural Accelerator of I’aM Rubber,” J , lt)l7, dOo 370 
Compare Beadle ami Sloven;?, Analifil, 1012, 37, 13, ./ , IU12, 111. 
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\i,i^ fournl*^ th.it vlii‘ |M‘r<‘.r!\{a“i‘ of Mm* iti^-filuhlo (iUh'ht. a- 

rstiiiiat<‘)l I>v Ins [M‘tioi<'iini niothoil is dni rra^rd wlcai the nibhri'is 
Niihj«Mt'-({ (o a jiK'linim.try ln-atinu ^a \ hn |)iir<‘ lumrs .it (' 

Kurthci lii'atmi' for a loimrr jicriod t/n»l.s (o inlurt' tin' [MMcrnla;:'' 
I’hr iirrrcnt.i;:'' of piotriti (yilroyi'ti) in An- iii'ohibh' must It ii'-rit is 
I oiO''.junidinL'l\ 1 <’(Iurc<l, •'O th.it fin' in< o .i'*' imird .ij.pi'.iis to n-'viill 
fiotu .1 >o!nhilit\ of th<“ caouIrhniK Thi'.-th.t of li'Mliti;; 

i'. not l»ioii;jhf about b\ o\i<i;itlon. for a •'intilai mu n av,} h,- |t♦-■olllbh‘ 
pa'l ^akt’^ plaro on hoaftn;:. in an at inosph''i «• ot (aibon dioxidr A 
-aniph- of inbbrr whi<'h iiorinalh \ hdd. d oiil\ (i |!i ol iii 'iliiblc 
ma 11 1 'l •'ja \ I’ It Ht on hi'alini: in att foi fhin hoiio, a! 1 1*1 (' 4iiid 
l!0 2.*) on li'Mlinj in (..ubon dioxnh- iiiah'i tin' '.him- loiidiWon- 

Xiscosin Oft Ki niiKK Sm c i i<n\s. 

* * • ^ ♦ * 

\ ^ood (h-al of >\•'tinnal M' woiK on tin.', tnbjort h.i* Im m r.iiind 
I III oii''h at D'-lft - • wit h tin* obp-cl ol ronrl.if him j \ i-. nsii \ of i nbiirr 
•'oluhoii'^ \vith ■■|hi‘ <[iialil\ o( fho iiiblxa ciIIm'i in thr i.iw oi \iil- 
'• nu''i'({ ( ondit ion \!l honii li i ho i osult s do not na oi d ni in h pi opH"->, 
111 this diKa.Iion tln‘\' iannpri>i‘ sonn' ob-xoi \ .i (io i i-v of intoirsi t)^\s|indi 
• rrfrlcina' will hr lil.oh'. , • • 

Wlnni (let in iiuninu t In- \ i>^i( v ol a in bin'i >obil nni in .i n#oi di na i v 

t t'-l wald \ on\('t<‘r. jt had pHnnou-'l\ hrrn ii(»l>'d f h.i t t In' >.imr ,soi iit ton* 
l^inh'd to iiivo lowri ii'^nlt^ t.irli tinic tin d''t'■! tii i n.it n nt \\.is irpfat'Mt 
Till. I't. (‘f vsMs .i.sci dx'd to ^ clia in.’'- in (In' sohil ion In on l' hi about b\ 
tin* ini'cii.inn'al ac.lion of di.iwini: ^In^'Hnpud thioiiyli t h«/ r^ipillid \ 
\'aii Ibnmi-'’ appear, to fnu c pto\rd coin'lii.s'A t-l y 1h.^ (Ins dnciraM' 
in v i-'i o.sity j.s not din* to nn'clnitile d .n t ion, but to fht aetjon of b;jhl 
on ihe rubber solution diiiiiiy tin* opejatnni lie has also s)i^)\vn lh.it 
sh.i ki ULt the rn l>be r .1 nd benzene t oei-t h<‘r to i ii omoi i- solution is without 
elfett on the \iscos|t\ of thi* .solution obj.iiiiid \.iti lleiiiii h.is .d*o 
tepr.ited ( he ^fl.udloti-il sol III loll eXpei ilin iil s ^d < \ ( ji- " a ini < olilimi.s 
tin* lower viseusjl\- of the fia<'tion liisl dissoKed It is lheiet(*ie 
neu'.ssary. when ina kn#^ up .solutnni.s, to sen t lit I ^he i nbbei d js-^olv d 
‘Is oom[)h*tely as jiossjbh*. , • 

//if y,/* ('ii/fu III .V'///'-;* /h(/i‘‘'. IVu't 2, na ; , I1M7, MOi 

riie inerea.ed ius(»Iu{)j|it\ on lirtutinj,' un- t)rij;in;iil\ l>e (•hnJf'toiif* anil 

llibbert,./ C/i/‘in -SW , ytlU * 

■' Jnf .f.u'ii. for /{tfbhrr ('iilfii in .\>‘flic< /mins, I’ai! -itt"l ‘Onl I’lul 1-, 
111-120. 1!H7, 1104, 1212. 

Ai4n J'of liubbir (/n/fn in yif/or. Indxs, l^irt .5, At-e J 

11U7, not. 

'* India Hubher J , llUJ, 40, tiio. 
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UKrdlir.'i o/r THE riVOUBESS OF XPPLIEU t’HEMlSTBV. 


A few ex|)i;nmi'ii(s of Viiii lleiuii’“ iiidicitte a rouj'li jiroportionalitN 
the vl^eosl(y mid the hieiihiiio load of the raw nibhoi' aa 
iiillneiieed by lieatiiio and inastx'idion. On tlie otheV hand, there is 
no ilireet. proportionality in thiJc.iserif vnleani.'-ed rubber, althongh it 
IS ehijnie(r that a hioh viseoaity [loint.s to' a hiyh coeliieient of vulcani¬ 
sation. This IS .somewhat Miiprisuio, haVine'regard to tlie fact that 
the coelticient of vulcams.ition is lar"ely iidliieiieed hy the jire.sence of 
ininiite (piantities of a catalyst (oipaiiic putiefaclioii ba.se). Vi.scosity 
of a nibher solution is, according to tlie Dutch eheiiiists, a ine.i.siirc 
of the device of polymerisation, and tin' siihject is di.scii.s.sed from this 
standpoint.” ' ' 

Reference may .iKo be in.idr to the method of leeisterine the \ i.scosit v. 
It IS usual to (It'ti'fiiuru''t Im‘ iTlalivi* \iscusit\' foi at loasf tliriM' coti- 
ccatriitjuus, un<l to plot a uurv(‘ from_lli(‘ lioures. Sc.liidiowjtz and 
(*oldsbrou;f!i*-'lakT' tlu* .tan^nit of /li«^ cui'M' at a (auu-cntration of 
us u juc.isiiro of ilur viscomIs, wlijlc Kol projiosas to take tin* 
aroa bouiubai b\ tbe (U'rvc and bftih IIh; ax<“s. [t is shown (luit thr 
(anoonlial niotliod is nnsalisfacloiy owj.i^ to iIk' diHiciilly of diawiipL' 
th(^ lanof'nts, dillVrcnt oi)s(Tvcrs arnvjnt.’; al \vul(’l\ varyin;_' liouros 
based on tlie s:une euive; Kol linds that a numbi'r of st.ind.inl eurxos 
caji be eonsli.iu-l( mI .^o that <*n<‘ di‘t<Tininalion of tlu* rchilive M^cosity 
at an aiOitrary eoiua'iillalion is suiru-H-nl to [)i.o'<‘ th»‘ sainph* under 
inveali^alion in its corrta-t pcfsition n‘lalive to Ihi' Jiean'sl standard 
euivi\ 'This cnablfs (ho sv-ealhal '’Msfosily number ’ *lo be cal- 
eulatial. 

'I’liK ’rurana ni- \‘UtrAMs\ilox xs\) im-; Stath of^Ci kk. 

It IS well known (hat the stale of eiire or dt‘oree of vuleanisafjon 
lias a j;real inthionee upon the physical projicrties of (he rulibf'r. Witli 
a short cure or a rehitively'low temperiiture, the rubbc'r sliows a higli 
limit of elasljcity and low tensile properties. As llii‘ lengtli of euro 
or the, temperature is raised, the limit of elasticity falls, and the tensile 
strength increases U]) to a certain point, after which it falls ulf and tlie 
rubber becomes brittle. It is consefpiently of great inijxirtance, when 
comparing rubbers for tensile stren'gth and otlior physical pro]H'rties, 
to ensure that all siimj)les are vulcanised to the same d«‘gree or the 
same state of cune The state of cure ma; be determined by the 
measurement of: -(1) The coeliieient of vulcanisation winch is based 

Inf /c»r Cm///* , t'art UH-KMl. 

Inf Rubber CuHn , Pnrt 1, 111-121. 

•'2 k\>ii lOia 10. lai ftnrl ia .ui 
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oti (•IifiMKdl analxM.-- ()f the vuleaniM-d riiMirr. (2) Tli* laiit 

curve, wlueh jn >i measuieiin-nt of the [th^\>jc.il i <»ndHjon of (he 

VarioU'< \vork«'rs in llii.s .sphere h;}\e found it lucess.in to li\ on an 
ideal state of \ idea ni^^at Ion as a st.iotl.jid to wlinWi otie-i .states id 
\ ulea lU'-.it loll ean he referred ‘ 'I’hi'' i.s kn^>^ n as t li<' opt iiiiuni. pei lei (, 
oi (.orrect eille 

The eoeltieient of \ ule.i iiisal loji, wliJi’li Is the aiiioiint of ' loinhii.ed 
sulphur ((h.it wlueh c.i nnot. l)i“ extiacted w it h ai et our) < .d< ul^H ed on 
the ruliher, was exhau.stiv ely investiLMted li\ 1). Spem e who leientlv 
.slated’^ (hat tin* launhined sulphur ,i( optiiauin » uie m t he «,isr (d 
llxf't [Jantatioj) ruhbet is u reinaikahly (fuistant <[U.nit it \, eipia^ on 
the ,i\«‘ra;ie to appioxiin.itely 2‘tS d ' \lso, the wider Ji.us .saiiP* 
that ■■ a li; 4 ure. for the eoeflioieni e\eeedin;j d'o in the casi* of a vul¬ 
canised rubber and .sul])!iur oviponinl is an almost «eidun indnation 

of o\ei-<uiiin^. * • * • 

t)n tlu‘ other hand, basin-j their Jesuits on the st i,-s^.^t i.im curves* 
Sciudiowjl/ and (bildsbroueh,^' woi kinu with h mi\iit^^of plantation 
rubber with S «d suljihiii, dbl.iitied Iiloihs \,ii\inu' fioiu '1 (*.'> lo 
t Sti for (he [lercentaee of colilbine(t .siilplilll fol .sainph-s .suljr(ted 
to the “coiieet cure'’ .is aseeit.lined bv tl'ril^ liirlhod <d )>h^sieal 
lesitne'^'' It will be noted that .i lijiiie ol I Si; bn <-ymbmed 
'•ulpliur eoiricspoiuN to .i coi'llicjerd of a little, over b. 'I'he.si* authors < 
foiimi (In' optjinu*ni cure to varv from IJ 1 houi.s .it, a lempei.ituie 
of I 11 (' .A1 so (). de \ ries,^^ woikiiiLi w*t|i .i inixfiip; <d iubl>ei with 
71 of -lilphur, obtained liy’uies from foi the pei.fen(a; 4 e of eoni- 
biiKul sulphur for coirectly»<’iiied rufibeV 'I'hi.s tauiesjauids*(o*a st.ite 
'd I ure at which the spec)me<i j^ives the fna\inuwn l»‘fiMle .stiejirt),. 
I>e Vues’* jin<]s the optimum miie iistiallv rfujuire.s 2 2[ hour.'' at a 
temprialure of | TH ' (', Iv.iton and |)av,’’ woikine with a mi\ine of 
■ • of rubbt'i' and Id of ,sui[)hur, sj ate t h.fl I h'* limit.s hii t he •sulphur' 
<on(ent of nil) beiat the optimum cure van tietween ;>‘7 .ind I'.S/. 
tb'dinai) <‘.repe ^ives* ti^uire.s f.ilhiie between d 7 .ind l‘J, , aiijl 
‘■."lab” between 1‘2 and i‘0 . 'i'h<“ optimum eiiie bir ordinaiy 

' rej#e i.s about thri'e liouis a temperature (d lit) (k 

Jt therefore ap])ears that, accordifi^^ to de ^Tiesand hiatoii and Day, 

f.n/u, h'ub/Mr J V'JU;, 62, HOI ; ./ , I'UT. i)-' 

" ./, lldii, 36, W7t, also /«(/«( tfuAAo-, 1-i‘b 10 ]!»]7 
India Hubbf, J , 63, 50.-> J , 1<UG, .'.OO » 

See Annual lifj'orf, t'ol I, jt 210 
■' Mfdfdreliii'fe)^ vftn bet Cfulraa! Rubbirsfalnjii , Xo 1, j> 

India Hubbtr J , ltd7. 63, IH 
J , Iid7, 36, lti-20 and lllG- llli» 
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REI'OKTS THE PUOOHESS U»* APPLIED CHEMISTHi'. 

C()ifil)jni'(r Niilpliur or cooliicirnl al lln* o}l^nnllltl ciiii' vanrs for 
tviHca! [ilatilatioM rnl*l)'Ts withiti modciatc 1 ho iiututimin 

hoiiiV' al)out loss tlian llio maxiimini. On lhi‘ othor liainl. 8o}udr«»- 
wilz hy h\s niofhod obtains a* inuoli widoi \aiiation. Ilo om|)lmsjsos 
Ilio fact that ho docs not <lia\v tiinil (a)^iolusions from thosi* losults 
hut IS of o|»inioii tliat so f,n lho\' sii'iccst that tin* coinlnmal snl|>]iur 
at tin* o|»tiiiunn onro is not a|)[no\imatoly lonslaiit 

S|)ono.‘“^ oiioi|>all\ slmwod that vnlo;^nisation iis dotoinunod l>\ an 
increase m tho ootnl)inc<l sulphur pro<-oods oxtioniolv s!o\\l\ al 
l<‘in|)<Tattiros bolow (\ >o t'liat nionths aro nujiiiiod to piodtn o an 
app!ooial)h' iiH'icaso in tlic oombinod sulphur Do \iics foiiiiM that, 
koopiii'j Nohstniscd ''potimon.s haviny a low cooflioicnt (*i S't) in an 
ovon .it TO (h for db hours, the tonsilo jiropoitios woie so alteied that 
tho rubber rosrmbled one \iiloanisod (*.r<linaiil\ to a looHiiient 
of t 5, tliat I.S to sa \ , one ; 4 l\e|l t fie optlimilli onto fiohi de \'i]os’ 
standpoint. This alleiation in the ttuisile iuop<‘rtjos took plac*' without 
any olian^o m the ocK-llioiont lie tluTofoie oon<'iu<lial that “the 
poioontao(‘ o| eombino<l suliihiir js (jiiite indepoiuh'iit of the state of 
caiie n.s oxpio.ssed bv tin* position of the st I oss-sl r.i III (Ul\e No 
obj('(V imi ca n lie t .i kon to t Ins statoinont if one admits th.it the ’ st at o , 
of ( nio T Is c'oi io< 11\ e.\ jiioss<'d bv t lu' s( ross-st la m uii \ e This, how - 
' o\ or, i.usos the w liolo (|U(‘st ion .is f (► whet hoi tin* stati* of i uie is not 
more <orroollv expressed bv the ooeflieiont of viiloanis.ition 'hW* 
losults obtaini'd both lo de* \ mos and l)V Katon ainl Ihiv show that, 
when tho'ph\snal t«*sts aio*mad(‘ under the same conditions, the 
ooolHoiont roii^udily oonesponds witli tly .sfioss-.s|lam < mvos Katon, 
who fiolds Unit tin* cocilieient of vulca'‘nis.ition and tin* sticss-slrain 
curves >i^lioiild corrcs[)ond closely, points out that <h‘ \'iios. hy Ids 
tro.itment, is able to produce samples “conl.umny almost an\ [icr- 
'contaeo of coinlunod sulplinr up to but not exoeodmu Uio noim.il 
liunro obtained b\ dnoot citio’’ The losiilts obt.iinoil, bv do Viu's 
UA* thon'foro lo.dh- duo to ,in '* .n*ooler<it<'d '.ii^i'iny p<“iiod.*’ Tho 
lliiportanci* ol tin' “ .lopmo ” faotoi was oimiivillv oinjihasisod hv the 
writer*’ in a series of vMhams.it mils at” the same touipoiaturc. *but 
for increasingly hmu pi'iiods; the samph's wcic allowed to a^e at 
royiu temperatures, and tests ropoatod at intervals. Tin* lesults of 
such tests on tyi'ical pale cre[)e and smoked' sheet rubber showed that 
appreciable deterioration (as iiuheatcd by the tensile buuies) sets in 
with both types within a twelvemonth in tliose cases m whicfi the 

KoU 11112, 10, 2tl‘l; nu2, 

J., lttUh.s72-A^ 
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(iM'fhrjcnt •“S.ccc<N a[>^>i\- a ‘Nn a))j)rraja«l«'tnidPalimi 
was siiDNMi III tlir s.im|)l<"> \ ulranmtHl^ h.j\HIM ,, ( (irthcH’iit (►f [^' 2 . 
'J'lirsr rrsults laad lo tlir MHl^ll|si()^ llial ! fir priUHl riapsinii hrfwrrii 
\iiKaiiism;j and Itstuio sfioijld lir (onsfi^it. and fiofii llir r\[nniiiu'iits 
i.f Sprii' r irfrrrrd lo altnvr il al'O f<»llnuv ^hat tlir t rin pr i a t in r sfnnjld 
al>() l>r kr|>1 roiisfanf (fuiiiri priiod 

'I’firir dorh not .srrni to l»r tmitli dolllil that t iir ri.ftln niil and Irlisilc 
j>nHH‘i I ir > do not n'•r(•s■-.a I il \ , hand in hand .i iid t ha I a « oiis^dr i a Mr 

\aijation in thr (rtisih* pioprilirs ina\ h.- riViMtrd wilhont altriahon 
in tlir rorlUrirnt. ’)his wa^; ^ho\\ n lo*hi' (li<> r,|v(‘ m (airfn! .vriirs 
of a’.M-i#i'i r\|»riinn‘nts iiiadr hy SjM-n<-r a^ lonu ai;o a> l‘J12 ^uid 
whn h apprai to Jiavr hrrn (>\rih)okrd h\ irrriil Woikrij It was 
'ho\sn that V(‘rv small inrira.srs in thr <o. ITniriii < oiild hr (Jrtrc,trd 
III Nuhani.srd juhhn k<‘pt at gidinan I'ninriaf ur* s <.\«i a pniod oi 
(lure months, paitiridaily in l*lir*fHll\% mrd*oJ o\(V»Mir<l spn um-ii.s 
lh‘ also >.ho\srd that r\«'r^M\r inas(hal)on pn sjoii.s to nii\in'_' ha<l nt» 
intliirmr on thr rorllirimt, hut a ina i k< d* «-ih< I «^n thr Im.siir 
plop.-itirs 

It Js oprjl to (|Hr,s1ton \vh<-fhr| It Is povsihl*' lo \ iilralll.sr iidihri >o 
filial It will maint.iin Ms ph\si(al pi opr i f lr^ *itimn pa 11 rd o\ri a lon;i 
priioil V pio'jrrs>j\r i(M|iirtioii in thr r|on;jalion iindrua L'isrn joa<l 
apprai’s to lakr plaur with .im'inji'^ that is,to s.i \ . thr st if ss-st ra in • 
i^r\rs lend to rofm' lowri dovsn on (hr pa[>ri, thr rllr< t f»rif)M sjmilai 
to a ! •,''jri*( mi‘ OI a hi;jfiri trnipriat iii(*i “ ’r!iis*ran hr .scon fioin 
«lr \ 11 .' li'slllfs in til.' dlltr irma* hrt\\;rrn tfi'- sajjh* ,sani,j*lr Irslrd 
two liouis. and 21 hours after v nira nis.i*f ion ’ * 

Kiom v.njou.s juihljsln’d j>a|*rrs it appeals that ;h'Ur^s no staml.ijd 
state of rairr m manufart uriiit’ pra<Iirr Wln-ii adjuslino the < on- 
dit ions of \ IIfra nisation (t nm* firat, pm rnl.ojr fd sii! ph in , .o ( rhuat ois, 
rt<'), the inanufai t urn has in nniid tin- illtii'if.' piiiposr fw wliirlr 
tfi '• yoods are Kapiinal Jf Inyh Irnsilr sfiejit^th is of Irs^ impoitainr 
liian ilrxihjht V and*arrjnj: qiiahljes, the (<)(l)irjt‘nt js kept )o\\, 
partirularly iji r.isrs when; tlie roods are rxiiO'rd to a irl-ifj\r}^ Iijl;Ii 
leirtprratlire dnrjny use, as,‘for jnstaiirr, the jiftirr tuhr (d a inoloi 
tyii'. In such a case the conditions air smnl.ij to lliosr of the ajiriii;^ 
experiments alrt*ady referred to*. In othri c.isr.s, wfieir Inydi trnsjle 
<pialifjrs arr of tiist importance, the nihhrr is morr " full}' ” enred. 
There is, Iherrforiy m practier no onr optimum eurr, hut lallier an 

*' KoU. Zeth,un2, IQ, 2nn, itna, i3,2irj, 7, I'Jt-h 1120 , 

H. P. StcTons, ./ . I'.Miy h73 

O. de Vries, /uilta llnbber J , 1017, 63. lol 5 .) , 1UJ7, 2 tHl 
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optimum our f«>r oaoh itoUvidu.il urtiolc. (ioncrally speaking, the 
optimum euro is that giving tlio maximum ])hy>ical properties 
consistoiit with a reasonaldo life, having r<“gard to tne purpose for 
which the gOixls ah', requited.** 

The mixing commonly useil by investigators when cnmj)aring the, 
qualities of raw ruhlx'r contains 7|-10^ of sulphur without other 
ingredients. Huhbor thread is a type <d maiiufaetured rubber whieli 
resembles .such a mixing most (closely, and it is tluTcfore of interest to 
note the results of analyses of this material rectuiliy publislied by 
Dubose.’® The ash fouml amounted to ahnut '2 only, showing 
absence of loading, iho acetone and alcohoh*' potash extiacfs were 
low or m'gligihb*. In the seven samjiles examined, the total sulphur 
varied fiom 2'(iS io b'Ol' . 'I’he tigun' for total sulphur will 
only slightly e.xceed that for combine<hsut[»hur, as it is usual for the 
manufacturer to digest the vulc.misei’ thread in a hot alkaline solution 
alter vulcanis.il ion, which removes most of tin free sulphur and prevents 
blooming of the tinisheu goo«is. We may therefore ooiuludc that the 
combmeil sulphur iu ihes<^ samples w.is under 3 

The whole mat ter is elosi'ly bound up with the theory ol \ uh-.misation. 
As 111 the eognate industries of tauiung and dyeing, there are rival 
theories as to the cliemical or physmal natiue of vulcanisation. It is, 
howeser, admitted l)\' lljose, who inter[>r(‘l tin' piocess as a ehtunic.il 
n'uctioii that it may be proctaled by ,i pli)Me,.il change, n.uneiy, a 
prehmmaiy adsorption of ihn sulphur by tin' inbber, while the 
physicists ^idinif that the al>sor])tion m.iy be followed by <i e-lHunical 
reaction. T'hc two schools diih'r as to w'letlu'r (he ciiange, which 
rubber undergi/es m the proct'ss of vu'caiiisation is inimarU;/ of a 
chemical or ph\sie.il naluie. Tin* latter \ K'W' w.is oiigmally eham- 
pionetl i>\ Wo OsIwMld,'' but the ex!i,iusti\e (piantiratne lesiMidies 
of Sptmee and Ins eollalior.it.)issliow'ed that most of the (wperiiiiental 
work on which the physicists based their adsorjitioii theory was 
iinroliable, ami pioved (hat : 

(1) The rate of combination of rubber .iml sulphur is mainly’* 
proportional to the time of heating (viilcamsiiig). 

Various pfipers in Hio hului Rufifu r ./ , 1017, hy Sohulrowiti autl Golilsbrough, 
de Vru'w, and .Stevons; s <'0 J , 1SH7, 20G, 31Ki, 071. 

Ca-jutchour e/ duffa Pirc/ia, lOlG, '3, 00(l7-S , J., HUH, 1027. 

*7 Wo OstuaUl, Kolf Z/ //V. UU2. H, 3 t 

l!Ml.8.301, 9,300; 1912, 10, 2K ; 7., liU 1, Sl7 ; 1912, 81,7K.>. 

** Katon and Dai, J , 15U7, 36, 19, show tliroe curves similar to Spence’s but not 
60 regular. Spence’s curves are straight liiie.« so long as 10% of the dulpliur 
renuiiii8 unconibined, while Kuton and Daj^’s sliow slight cun aturc throughout. I 
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• (2) For a niixuij: of ruI)InT ujtli.lO' of a vcKu'it\ 

a«M'llicn'iit of 2'(ir> is r)})tairic(l coiifiriii*''! 1>\ do \ lU'.s** 

and otJiors) \ 

(d) Vido.mi'^iniZ with .i l.it-i' rxc.-^s of '.uijjnii 4:>7 ) roinponiids 

an* fotiiK'd \ut!i incto.isino cjii.iuhtirs of ronibuit^l sulphur 
u[» to ;>I1) .•■ift^r whioJi furlli.T lir.itnu- lias iic» rfifoct 
((contains d2 of siilpliui). 

(I) Hioinin<i(ion of luhb^'i' \jflds ;i d«rniii<‘ ifirabroniidc. 

but if a 'Vulcanised inbbof })f ruoininalcd. less 
l»roinmc cjiinluncs, tin' (bdnufiu-v’ of bioiinnf bfitif <*<jUi\ab'iit 
(o (lie suiphin piC'^cnl in the lublMu .i-f i ombincd ^''ulpliitr 

Afore ie<'en(Iv a [).ip(T on (lie theoiv of \ llleanis.ition^iias been 
publislu'd by llarijes on work eairied oiK in eonjiiindon nmIIi Fon- 
robert.^^ A niiMiiif of Faia ?i.*bbi'f and H) of sulpj.tir.w.is \ ub .in-sed 
for a relatneiy slun(, jK*nod {dO iTiimites at 1^5 (' ). and exhaust i\eh 
e\fra»'(e<l with acetone oviu* a p^uiod of (in da\s : piof ir.s.sue ledin-tion 
Ill the sulphur content, took place, the final piodints coiit.uniiiy onl\ 

0 2!( . This amount is reeaided b\ the <iutlioi,s .is nef|ifihle, and it 

Is coiududeil that viih .inisal Ion <an take pla< e wilhoiit (fyunical 
^ <aunhjn.it ton between the iiibber and siilphiii* (’<inse(picnflv,* vul- 
(anisalion js juinianly a pli\''ical .ind not a cleuiniail ^*hci*iomcnon. 
Ifarijes, however. <lisl itej iiivhfs b<-(weeii (\p'‘ ‘*f \ iihainis.it ion * 

ayd ” aft(M-vulcanisattoii " in the couise of whu-h 2 4 <if snlphui 
enters isto ^‘(Uiilunation. This view, lio\9e\er. wiuild not app<*ar to 
lie reeoh ilalile with the results of Sp<nH i’»and de \'ih-s alieaih n*fen'f*d 
to. ill vvhicli it w.is shown fhal.y afti'i-viili-anisation ’’ a^ lempeial iiies 
helow .St) which mv<)K<t^s a <-onsid<‘i.ihie iMi.nife in plivsical 

piopeities, IS aci'olupaiiied b\ a trivial iiu n‘as<‘ In tin' <-^Hnlun('d 
''idpliur. TIm^ in.iin propmties of mw and \iih-anised iiiblH-r lelieil 
oil hy Harries as disline uishiiiLr < li.n.o teijsi i, s, app«-ai lo‘be fhe 
insolubility optin' latter ill orfaiiie s,.i\cuits and the ;jie,;ter lesistaiici' 

• • 

till- j|»a\ ho (bif (f iho f i. I tlial <• icsl ou«'-eict imcIO' t rubla-r 

(h*|irn eif of w liilo I'iateii and^ I>ai iisod ^^r(^lllar^ 'heel loid 

* rr{>e winch would eoiilroii (lie u^u.i.1 pi'«>|*Hirli.ai of nahi al iKceleraiot 'Jlie slul) 
'<-oii})lo (ej-I-A, see K:U ui and l^nper) will rout.on the liiri'C't piion of 

n.Uural aooeler.ator and fives a more proiioiuteed rnr\<- tlian tin; 'heet rubber 
(- iHJ), wlnie fhe crejvc rubber (2 (• K ’)> " would coiii.'iiii the smalh'st. jiroportion 
of natural aecehTator, approa *lie!? most eloselv (o a 'tr.iii»ht liyc 
^ de Vries, v<iii het Ct-Jitraa! Hubhf-rsfalioii (1), f» hi ; «ee 

J . 1016,1226 

Harries, St-r y litKi, 49* 1 lUti Harries and Fonrobert, //e/*, 49, 139(1 

J , 1910, 747, 1027. * . 



!iriO RBPOUT'J of TITF PR00RFS<» or APPI.IFO niEMISTRY. 

(o S slU'll M-: uZ01\*\ Hr lln* Vlll<‘l\HlPsC(l 

riil»l)i‘i a-A tlir and j)ii‘ raw lis (In' lnrla>)tal)|o foiin. 'Plus 

wull; .ijjjMMis In h.ivi* been lUldri I akrti .I- .1 ]ili-|iiiiih.i)' (o fuluir \\oik 
on till* rrri-ij,.|- 4 (i(^ii o( vnt« ani-rd nibln'i. II \ iib animat mn is jn imaiil} 
a }»h\Mr.d phi'iionifiion. lin- iinio\al of lin- »oiiibinr<l snipbur 
(drsnljdnnisation) is onlv ol s<Mondai. iii |)oi1anr<-. It js woitli 
tmtlli;; III. if llir V.UIOUS ■ irrlainiuni ' }i|o('r,s-(^ at p|rM-|i( in use 
«lo iiol so iiiiK li aim .it d'ViiIt aiii'.il loll a-- lln‘ hirriin.it loh ol lli*‘ 
|i}iv->l»al ploprllirs po-'i'-'M-d ||\ 1 lir < o1111a»HIK!' '1 Mlblti i' jHr\|olls 

to Vilira iiisal loll liial is to ,sa\', [il.i^l i< il V. r\rtitK'v>, of fi'Mllir 
(liom();z<‘n<‘il.v), and IIk' ‘.-.iiiaiit y (wlum a'^.iiii •>nbj.‘<l.-d to tlir 
viilcaniMiii' pioi rs^) to liaidrii and t oii'.'Iirn, 1 Ik- llla'-•^ foi nil d irsrmlilinv’ 
llir ollLilll.d V ulra lll.srd plodlKl III tills aim. modrlli iril.linunr 
proi ‘•Nsrs a rr nioh- ol loss sina cs^flll. pa | ( k Iila | K W liim it l" l rllK'niln'rrd 
that l!ir law m,it«iial llir lubbri ua 'r ollcii lonlam-' but a small 
[.lopoi t imi of \ ul<M lU'fd raoiil rlioiic .Itid t bat. |H'i lia ])> in .1 jici isIkmI 
or sclllt-drcotl posiai si lie. \ M ■< |,| 1 1 il I im pto'c-s fol lltr jrUloV.ll of 
lliK combiniMl sidpliiir Irom viibaiio-al iiibbri has bnm ircriHly 

Jialmilrd bv I) Spriir.r \'al|o||-^ (laitlis b.id pic\ioU'-l} laam imulo 
to lll'‘ salllr rlld. blit llir onlv Woilc of this nailin' fh.lt nerd bf (‘Oll- 
sidrnaj li(‘H‘ is lli.it (d 11 iMIK'Iis.'ii and K iiid'< In-t who rmpbxrd* 
ab'oliolin sod.i .ind mrl.illic poudi'm TIh-h «!.iim is di'-pntcd by 
I*. ,\l«“\.itidrr ■’* \notliri piorcss wliK'l; IS i'I.iiiium) to (b'siilphnrisK 
VuliMiiiM'd iiibbcj, li.i-^ lirrii patmil'-d b\ \V I'l'Cliwho, afl^r 
rrmoviim tlir " Ik-.' ' Milplnii. tn-.iN thr tiibbri in a pln'iiolir solvont 
Willi at. idkalnir soliilioti .1 nd. Imaf> tin' * nuil''ion tlni-' foiiiK'd with 
ziim or alumir 11 m Tin- rmiilsion 1 -. i Inm t ir.th d u it li i a 1 bon dioxidn, 

and. aft rr set I litjr. t In' s(..liil nm o| ‘ drpol\ mri isad ' 1 iibbrr is irnmvrd. 

I'lir soK'rnl is rrrtivon'd b\ sir.im distillation, and ibr rnroverrd 

.inbbnr pol\mrii>rd ' b'- liratniL! with Ti of -^odinm 'I'lio \iso 

ol sodium f(H' tiir impiovriirnl <if lo\v-uiad(' lubiH'iv \\.m di‘'<'o\ri(‘d 
and p.llriitril soiiir Vr.u's .i^o b\ Spriirr It is wril km Wii tll.lt nvrii 
proloiiui'd Irralmnit with ■'<vliit mns ol *.iii-ln .dkalis nmiovrs notlinn^ 
but fir«' siilpiiui ; 'hr (ombinrd sulphur is 'not alTriti’d tspi'mr’s 
piorrss'* starbs with a pirbmin.,rv tiraliiirnf to irmovr llir frri* 
sillpli 111 . Tlir piodm t obtamrd is dis>oi\(‘d bv lir.it mu with a suitable 
solvent Mueli .is wlob and tins is tin'll trealrd with an aurnt eapable 

'■ U.S l>:kt IIMT: J . 1917, lOoO 

'■ Hmi'uiis^ii Mint K uiilsoluM', t/i// h'. rni/f>riif , I'.U'i. 33, Ki7 tl'>. ,/. 
lino, 9;U. h'olL Atiis , I'M:*, 10, lioL' 

Uer. l*nt L’liantO. 1912; J., 19lt). lo71 
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^lUIn>I wii li t li(‘ Mii |>liur. ''iH liVi'- liiK'l \ ili\ aiihs Jroiis i .ni''l ii' 
.ilkali. tin* PM'-I'nii <<4kin)i • iti tli>- ja'-M-th i' nf .< \ 

4 ( I•|l•‘ IMt\r|t\ of llio ^iKh.'ss (..n-l'l-' lll'l III tl.i’ 11,'r ot 

i(|\ ' .Mill -•*'io||(il\ 111 ill.' !!.-(' Ill I nil Ilil-ltii; .H « I‘i<'l .11 Ol 

I r 

w liM'li III I ill' ( II ■ iim-'t.nil . - hioiiioh''^ «|. \ III. ,(iiiv,,i ioi. Ill I li., -^.iiii'' u .1 \ 
.!•> ll jiloniot.'' \ uli .1 lOji in tll.- ol ^O.l.i iImI Jv. 1Um1»'I 

onliii.i rv \ ll^^^nl'tnL; ''oii'iit loii-v \'. c.ui'f i< '•oil.i 1 1 v, 11 i-. ,i n .n .•.■i.'ia toi. 
ll foilou s t liar 1 111' (l.'viil [I'l III I'IIil: m.i \ a* I .i - 1 1 -- ow n .i I'l .-l.'i a I <>i 

in iln- matin<'i tin' .iinonni o( . oinl.in.'.! -uli'liiii v\»i' lo.lin*.! Iioin 
1 I to \ ' '1 l>\ til*' ii'o ol I -olnliMn <if nn't iliii -o.liuni m ainhin' 

ill.' .'oinlniH'ii xiilpliui \\,l^ I.'(III.Til fo*() . alyl .1 li.iol IuMm'I .on 

l.llllllllf •*- <‘i)l||lnil<'(i Mlljilui! I.'.hli'.'rl loS!> I' 1-. Mil* l.'sl III*! to 

noil' ih.it (In* ;-o'i| riililiri-v. i in 1 ml i hl.’ H'.il '■otilafiiiin’ 

ol I'oiiilnii''] '^n'pfiiir wi'ta -olul.li' m l).Mi/''n.' 


Afi'Ktj-lK M (ins * 


Tin' 11 -'* of j('-'‘li'ia t ol' .ijipi'ai-- (o Ik' uiil-'pijiu M*iiiiif.i' liii.'i-- of 
Milil).‘i-( i.hi |ion inliim iimM''! n'pi j> w-ll .t - luM)''! nianii'.n I ih*‘M 
! lii'iilM'l \ I'-; !i,u.' Iti'i'ii 'iiMiil'-'l In.'ini-^ loi \soikiii'^ ill.' Iki',.'! ]•.l(nllN,• 
.iml .n'ci'li'i'a I olumiri Ir.nlc naims i]'jH‘aiicl on t lir Tli.i i lo*! 

I) Sjn'in <'la nil- 11 ) iia \.' a 111 n 11 MI '''1 t In* r>a \ [ Ml > n ( loi [n [lof nli m' 

• t ml .1 |m > (lia (. ol S .( I ^■al•ll'• \ loi yJii ll j o'oi li im ( Ii \ 1,1 nil iiir * t lii^ !ms^ 
.■all('«l toilli a \n.:o(oii> i.'i.lv lioin lli*' lallri l''iiMil\ lln- ii <• ot 

• lll'-lm .ilk.dis III oli^.i-MII ol otlirl -inlaltl.' -ot\.‘1,1^ IiMs la.'li |m(.'IiI'‘(I 
I'V di" Diinloj) Ktilihi'i fami Tui" '' I lo- ,i. ( r|r la I iiiu ollt'l ol 
Im'Io iilim'ial suli'-l.iina"' i-- kiio\tn, fmt tin' uom-ial ulr;; [><i'Vioii''l\ 

ro;'ai(|i'<l alk.ilm a-' (l,imj<'ioii .n/d tli.- '^naN liaM-* lo 

■ polishiiii^ " ami (l<’i om[»o-it nm T\st-s - li<>\\''\oi, lli.il hi- 

■•am |)h'-^ (Ini mil -liow a '.Mraln lo-.- m -iK'irjtli than tlio-o v*iihaiim'‘d 
in tlio oidinaiv maiiii'-r. \ n'f''ii'm*‘ ua-j niarh' to M.iitiri - Woik 
till- -^idijcrf in ill'* ia-( K''[ioif /[' Jo?) .hAmi liinr ha- Im'.'Ii r.'iMidml 
.m o|M‘n to '.i-j>i'nni. maiMn'-ia (oinimj' moi.' mto ii-.'. 

KnI.'icin .' )iia\ Im'I'' 1m' mad'' lo (In' \ul(.im-imj I<'-1- inadc tt_\ 
dollied)’" wiili an oiianic. a<'<'rl''i a t ot. \ii ^m,i*M-'' in lal** ol vnl- 
'ani-ation anioiintim_' to » U'a- -l^.un li\ lln' |>ni<'-ntaa'' ol 

''nnbiin'<l •-ulpliiii on .i iiiMn'i; and -nipliui tiiiMiiu ronl.tiniML' lo 
of -ulplmi. 'I'lm Iilo-I inlnD'-tiiiL' |'ait ol lln- jiapcf dnaU with a^aiinj 
l-'-^ts on lln* viiliMtH-^nei .'-ampin-, a^id if is -hown that lln* t•■ndnJn.y 


./ , I'M7. 1 ls-1 Ii». 

Encr Puf I'ik; , , ini7, 1 |s‘. 

■’'* Gummt'Zeil , liUO, 30, ao7. 
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to “ perishing ” and decomposition of the fully or ovet-vulcanified 
spcpimens was much greater in those samples cured with the use of 
an accelerator than those, wiliioutii 

Vlll.CANISATION. 

The condition of thesulpliur used for vulcanisation has been investi¬ 
gated by 'l’wiss,‘“ who eompaied the effect produea'd by the soluble 
and insoluble varieties. 'I'hci-e is much « jinori evidence in favour 
of Rue.h a theory, which is set out at length by Twiss in his ]iaper. Two 
mixings were made of ruhber 'vith 10. of .sul])hur, one with soluble 
and the other with the inSoluble variety, and it was found that the 
former eiimbined slightly faster with the rubber than the latter; the 
“ free ” sulphur extractial with acetone from the rubbei vuleanised 
with the insoluble variety of sulpliur consisted mainly of the soluble 
modification. Twiss also draw.s'atteniioii to t he diftienlty of extracting 
tile insolnblc modification with acetone, oidy .^ome 27/. being extracted 
in 10 hours from the (iiunleanised comiuuind containing this modi¬ 
fication. Dubose.*' has formulated a theory of vuleani.sution according 
to which the sulphur at the moment of reaction must he in tlie colloidal 
form. This is produced in xUa hy a reaction between hydrogen sulphide 
and sulphur dioxide, the former derived from the action of the .sulphur 
added with the, resins, protein, etc. 

A reference may also be made to the writer’s fnnher work on the 
influence of the re.sinoiis eiMstitmuits on the vulcanising '.it rnhher.** 
The effect prodiieed liv e.xtraclion of the'raw riiliher with alcohol or 
acetone is much more pronoiineed in minings eontaining litharge. 
A reduction iii'Vate .d cure is observed ci'eii in the ease of rubber and 
sulphur mixings,'and is rto doubt due to the extraction of the natural 
accelerator with the re.smoiis matter. As regards viilcanis.ition with 
hitro-ari.iiiatic derivatives and organie peroxides, it would appear that 
■so far the results ohtained arc not comparable with a fully vulcanised 
rubber maiiufacliired with sulphur as the viilea-iising agent.** 

-A very complete aocoimt of the ]iresent iiosition of the chemistry 
of vulcanisation is giden by D. F. Twiss in a paper read at (he Annual 
■Meeting (IS1I7) of the Societyand reference may also be made to a 
paper on the present position id synthetic caoutchouc hy B. W. D. 

J., 1917, 7SS. 

•' Ouoii/eAom's/ Outlajtt-evha, 1917, 14, 9109.1.7 : .7., 1917,290. 

“ J., 1910, 874 7. ** n. P Stolons, J., 1917, 107-9, 

« J., 1917, 789. •* J., 1910 983-9. 
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!‘.y Jiwi'i’d T \Vnui>, {' 1 

.1/- V I'n, -7- /. /^ov . / /,/ , 

l\ fill* faiitiiid; nttlii''(M“s lln' <|inhiil.\' •»! w-rk. Imlli 
,Mi'l iy.it loll of (ontlml^^^ to Mill’, r Iroiti tin* w.n 

Tlu' vmiiL^T in"ji ill flic two l>riti'')i ( -liomloii .md Lc<‘<]s, 

arc siTviiiy Jii t lit; .irniv. and I lie < s who lia\ r mn.iiiuMl h ‘In ml in 

tin' work.s .111(1 labor.ifoiic.s li.iv* li,i(l tli(*ir .itfiyilioii (•oiiliiicd inim ip.illy 
to jnoblcms (oniKM-ti'd with fhe rapid jirodiKtiou ol' icatlhT for .irin^ 
ii-‘ and li.i\ !• had ncit her taiiic iior iin iiii.if loii to read or pidilish 

Work. 

Till' pniaipals li.ive ln'cn (on'U]l'‘d )»\' llie War I )e]tarl mein. and ' 
)ia\e icndeicil v.dil.ibje .iid by then ad\iee li.' teeliiiieal Jii.ittei'^. d'he 
le'^iilt^ aelne \ I d ]i.iV(‘ --in p.m^ed e\pei f at joi'. and ])of h J he jb M inIi Al niV, 
and rnanv of fh'' Allied fro( I,av. In-i'ii snpplnal with i'i>ots and, 
e'[uijHiicnl of belt,or (p[alif\' (ti.in m any pre\ions w.ir 
• Me tlojl should also ])(■ ni.lde of the va'jl Ipl.intltles ol >heep h'.lthel 
which h ! /(‘ ])(‘en Inrii'd out for jerKins for liie wniter. tud bn .ivi.it(.;s’ 

' h*l hi ng .ind yloV'es ^ ’ I • 


lhii‘:r\n\roKV I’nocnssiw 

P/rsrrradoii tind di-tiifcr(/o/> nf dX'l shm^ -foinl i egiihil loiis* 

li.ive been diMwii u[) b}' the ."^ei r.'f.nw' of AgH' Ilf I nn' .and the S/( ret ..‘rv* 
of the United Sl.ites, yoverning tin' certific.ition .ind dismfei tion of 
hiih‘s. desliing-', liidc nullings, &c , for entrv into tin: United St.ites. 
The (arciii.ir of tin' Tre.miiiy Dep.irrnieiit. ('1^ I> db, 7")1}' e(jntain.s 
1he*‘ regulations, which tiadv’cU’cct on d.anuary 1st., 

A Seyniour-Jone.s^ contiinics hi.s work on the slerili.satluu .and i niing 
of <lric(l hides, e.spLwially with rcf(‘ren<-c to anthrax. Jbi states fh.it thj-/^ 
Seliattenfroh [iroce.ss of sti'rilisatmn {.sec Annual Kepoit, Voj J. p 227) 

' / . [017. :’.o 

*■’ Heprinte.i in I li.‘ Hon. ,1 <>!' '!'> ,tdi .louiiinl 1010, [ip .sSI-S'.>7 

• ././ L C A , JOr;, Its. Coll (Londen), 1017, Jl'l 

Z 
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(laniai^rs lln- (ilnrs of tin- skin, am', iiioivovrr would not l)u praftna^le 
in 0 i<‘ liamK of i;^oioiant nativrs Tin' cDa'ii’m y of the {orimc-incn my 
])roccs,s K,is i)i'cii j>V()V«M| in (H'.h'I n i',^aud it is t !iat the do', i-rn- 

nicnt.s ion«t‘i'm'<l .-'liould lorlml the inipoit.ition ot link's and >kin.s 
iinlcMs (()4!n-y ii.ivc drrn Mionntl.il to 1 ln‘ ordinary “ wi't-saltin,'; " 
process Htiiiicdiafi'ly aftei flaviny ; or ( 2 ) 'f < njed ky drvin,^ lli<‘y have 
keen (on\eitcd liack to Ihc U(‘t-sallc<l ” state ky tin- fornin.-nicieuiy 
jirocesx k.-fo0‘ l(M\'iny tlu' <<.1111(1^ ol c\|i(]rt 

A. ftn liliorn; \V N. and K A. Kelsci ‘ puklisk ininmnilv 

Hiudn'H on anilirax seiuin. and ^ive results ol ni'-tlnals f.ir its examm.i- 
tions, and also the I'esiihs of rx’jH'iinicnts oii aminals. In many cases 
di'utii was’pie\ent<-d. ‘ 

The meet me .if I he A 1. <’A lu .! 11 lie, |! 117 . 1 1 \llantn City, was 

devoted to the illSeilssion of ailliliaV. The kilhiW'ine papeis were 
read’ - Aiil hf.i\." A S lloss , “ I’rai'I n e a ml 'I'ln'm v of Tieatment 
an<l Diaenosis of Antliiax,'’ 11 .1 k’l’iskn* ; “'The Natuv' of Anilii.i.x 
ami Anti-i\nlhM\ Setuni, ’ A I’.uker lli(e|i<ms , “Anthr.iv and Hide 
Disinfei i ion. ' \aii A Waliin ; ‘’HiseusMun on Anthi.ix. ’ I* W 
llndvinati and <ilhers. 

d’ln pi.n'ticeof kimeine Ioe,.| her a nuniker of eXpellSou (hes.lllli- 
Hukj(‘ct IS an e\i (‘lleiil’om', ml kmies to lieht m.it lers whn h ol herwi'.i' 
would re'll lain hidden fiom the e,.neiai pukiie Our own soi lel les mi eh I 
lake jiattern kv' it 

I'seful tlireetiuiis ior the tieatment ol anthiax aie er|\eu ky 1 ^ 
OlieifollA 

At. the’^aim' meeting A Ssvir.uii-.lone^ tend a ]>aper on tin' future 
of hnlc suppiv, pO’ssiiio for the iinprov <mI preset vat mn of hides import (‘d 
from loix'ieu countries. 'I’hi'i’e is no doiikt that skins po'seived as he 
sueeests (kv the for m l(•-nlereur V piocexs) w’ouid ke ln‘t (er lor t lie tanner, 
.ind the risk o! mh'<-tion hv anthiax would ke avoided It- docs not 
appt'ar that much c.iii hi* done until tin* (iovei miieiits nf tin' <diief 
imjHtrtine coiinl m s come to an aeieenient on the matt<'r, ami maku't he 
systfun of pii'servatioii < ompulsory. ‘ 

A ])ap('r hv K. M. t'ha[uid on tin* cheinicd composition of limc- 
sulphiir animal dijis, is of interest to leather luanufactun rs on ae( (Mint 
nf the explanation I'iv'en of the reactions wlinh take [il.me in tin' 
''fticparatnm ol iime-sulphiir solutions used m unhainn;j; 

' ./ i frn li< - . 1U17. 8, a; . ./ . tlM7, aUL* 

' ./ A 1. r f . Aii;^iof. jUI7 
' / /. (' t , lUIT, .*)! 

' r.x. Ihpt A>irH Hull -No l.'.l, lUKi, , 11117,iMi: 



i.i; #rhEi; i.ei e 


finr.i; \yu t.. , 

'■! • [Ml -111 ^ III'* M''(‘ <'f yi*| 


:ir>.> 


Tir’s mi'l hatn'i} .1 '-i • [Ml -iil ^ tin* ti'^c «'f yi*|'Sin t^i lli<- 

.n:'l b.niti^ (»l ■'kiiL* 'I'k'"''' .ur ''iil'inincil t<t th'- ot ^ 

Ml \ IV <lilutiM liliu i< ».t< ulM In I ■ 111 p.M ,it iir«- Ikm ui.iiii- 
1,11 n<''l .tt )< I (' , .1 111 I '>t [m'I ,u i>!' (Imih . lai In ) anil aNn .■'.ill (ainnioHMini 

, hliTi'l' } ah- ail' 1 1'll I " k'-i'[i up ilia liViTi iVii < mil --iiM al h in •in \ M'W ul 

(lie f,i. t I liaf p. ■ j I-.! M art ^ I n ,u ii 1 '■i >I 11 1 1'' 11 (il a ( I Mil '• nu a I ju n ri pia I t (• 

l )-2 hvii l<)( liln; ir .1(1(1, 11 I'l (plllr (v'll.Un tlill 1 il • 'kill- WniiM hr 

'Wiilirn III 'IK il .111 r\trnl .!•' In I 'inlrr ill '111 il^|•|r'.^ |iu lailllllun 

\ (ii \v a nl)"' p! ir. m 'i i u 11 ij >lir n ' ('. k 11 ii ni 11 w in--1 .tu i i-f/ ni 1 1 > 'plir ii- 

(,\Ki-l n ilc'-i 1 ilti (I h \',1 I’’ Si iia 111 lir {:/. .! A K *'Inir r a nd t i W Uii/in* 

IP ill,' I lull ,1 [-W'aikrr I r --1 It r\ill I'M 1 O I IMI 1 1 Mgr' r| ,.,|M | h,.] luii idal 

p>'\rr flian plii'tK'l. .ii^Min^l Ii I >/and ovrr .ID linir'. -ji.'.itrr 
rtiMiy ilian nicrriirir rldmidr li i'- ''ii-j:-4rs(,-d h'.' .1 wiiV'i m llir 
L, I W'inhl r li.it tins .1 nl I'-pt k inn^Iil hr nt us ■ hn (iir d i'i niri t n m 
,.j liidrs .Hid •kjii-. III ,t ^iiitila*i \\a\ t<> llir n-r ol lyi r.liii' rlihnidr in 

11 • » * • 

f Iir Sr \ n K an - .1 M Iir s Ic it'lM K • 11 r' 1 1 111 pi < n i * • 

l*ii',lihif 1 h rt ri' 1 inli". in till' •-Uppi\' i'! 'uI^'ImIIM at^d li.l\r h'd In 
llir 11 I.I I 1,1 nil H' cakr .K' .1 '-uh-.i ihil r iMt ,i( id in tin- pn kli ir,^ plan r^s . 
Til “ ( a kr < (lilt .1 i 11"^ I I’M n I 2 d t < I dt) I >1 -'ll! plni M' ai id. and a I'niiit inii to • 
wliirll I' iddrtl till' pl'iipn <jn.tnl!t\ nt inniniMli ''Ulf ni.l\' !»<■ IW rd li)|’ 

^ j.ii Idi h'.; Tlir ■'I I >11 n^ .1 ltd '"'Ini mn "i t li ■ > g k ■ pD";r nl mi in- dilih iTit irn, 

.1 nd It ' I) -r 1 ri jim m I (illMnI I I nil 1 I iu" kl l»nj a! o| \' * 

1 '] \lhnui'‘ yiXi'- .in .Iiinuiit nl tiir (nnDurl'il.d 111 , i II 111.1 < t II fr nf 


l.i^ t K and hut \'ni a< id", t n'4 t In- 1 - \\ it li n n't | 
■m dnu . tli?M .ill r l!ir W.l!' llir U-"’ nl til*- 
pal.it ()l \ i-inn v-, w ill hr |,i | '^rl \' | IH 

•j' \ \ M M;. 


1)1 .1 nal \ ■' 1 '- Tlirir is 
U m f hr V.Dlnlls Mir- 


I ( r/( I, I hi. l.niiKli/C X. hTl ini‘1 ' ' ri Vr ' ,1 U-M'I U 1 ' IK'p. d ir\ <>1 1 !:r 

\ lllnlls pill, i-ss 'S p|np(»s.-d IfnlU IT'*) fn t lir plr-"'nt tlllir f.if ||•'^rnln;^ 
ihr llliir nt t.inna;4r in flic plndinllnll nMr.lt Ij-r T)l'‘ ^.J'Mlrr.d rnll- 
( t iiMnii ,11 ii \ I'd at IS t hat Ira 1 hr)- r.i pid! v t ,i lined, hy inran.s of vri;rt.ihir 
1.inning iu.M ri i.ds, is A\A (aju.d in (|ii.diiy to Ir.ithrr tanned hy the sjoV- 
pini rs.>. Ihipldlv f.iniird Ir.'ltlirls in griieia) rn'^t.liU ,t larger prM efit.lg.' 
"1 \f.itrl-sn)id)|r JlKltril.ll tit.Ill tiinsr llinlt' '-In.ulv Tinned, alllinl|r|| till,', 
dlllrren- e is not dlstlnrtiv«‘. 


' In I'.a IMIIM.;, in| ■> ./ I M 

./ . )/ M \^^or , ini7, 1 r,s J . 4'.M7 7 t.'. 

Fri .1 ill'. U"iol! ell llie «il K j.'i I , .'i IK I rrni.'mes (■> jiri»\lnu- )m jirP', -.'K -/ , 

iDi7. .*-jd; 

" Vpif'lir- lir- ;ie|(lrs l.ii tiijiU'H el )<uf \ J l.pu's ” (i.oii'lrn), iMiD.Ijl-J 

'* A'm i..„ .As .VruM/r/i/uaJO, 7JM, •/./ A C / , IIM7, I tJ. 
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A })np<r on drum containing many pt‘acti(#il 

WTigklcs, ]iv Oskar Kict)i(*f,‘*inclmlcs a tabif siiowing th<‘ dcgn-c of tan¬ 
nage* and pci cent. <<f hale Mifis(ai»c in difFcrcnt stanjilarrl tannages. 
Wln-n pnipcily < o^niTolled lli(‘ tensile stn-ngth »)f drum <u’ Tundder 
t.ann('d Icatdmr is fully c<|ua] fo that <d pit tanned k>allier I'roi ter 
also has slmwn that a vriy high p( n cntag<* of <;ti)iil)ine<l tannin (d<‘giee 
of tannage) actually I'cdiMrs rim lu'eaking ri'.Mstanem 

F. A, (‘oond)s“ gives ati aiecaint of eomparativi* sole leather tests 
with AuslTalian fane haiks {sn' Ann. Ih'p , vol. T, I'.tlti, p 210), and a 
eoinpaiison ol thesi' with watth* lairks These experiments were 
carried out on one hide, th^* hint ol wtm h was cut into eight pieces, 
a diagram of the method of euiting the Imh* being given 'I’lie"results 
allow a iiiglmr lentlmi fetyrii for the piiu* hark tannage, probably due 
to Mm* higher au<lily ol Mm* pine lupiois The leather aNo r<*sisied 
water jienetratihii hegter than the watfh* hark h*allier The authoi 
sirggests the, dr.'iwing up of a staielaid experiment.d process for tanning 
heavy leatiu'rs based on these Inals, lie eonsxleis that sm h a pToc*(‘S' 
must he a niiniatme reproilm tion ol tlie eomnieiti.d ])iore>,- 
‘ K. A. ('oond)s, K. Ah'o<*k, ami A Stelling^'^ have* also given some 
useful (.-mparalive tests,on simd.n lim*s with mangrove and watth* 
barks.' 

Kiethbl"’ pnhhslies a seiies of useful tahh'S .eliowing (lie lel.dion 
between speeiTu* gravity, |)er <‘ent total solids, and tannins in < hestnnt 
(‘Xtraets and hemlock balk extracts , 

JM. Land)'* diM nsses the causes of jin* detenor.iMoif <>1 leatiiei 
used iii'gas meters, and gi\et< spe< ilieat ions for tin* manufai tiir<' of 
suitahh* leather'^ bn* tlii>» woik frmn M 1..Tersians. semi-eliiome i.inned. 
and pure <-hroini‘,tanned slieep tir lamhskins. 

T’l. Nihmd"’ gives u list of (‘ight ditTerent tanning matenals found 
i,n tile Belgian Congo The tannin eonti*nt varu's fiom 12 to 28 ' ; 
he considers tliat. some of thgse eouhl he <*( ononueally used in I'airojie 
especially if dry extracts of them wen* made m tlie Congo 

* Oth(*r usi'lul inhirmation \Mtli regard to veget.flde l.anmng mat'cri.d'-* 

IS given in the followingejsijM'is : -- 

Quchv.u'lio i<'Alraet Mannfaeti.re in Arg'-ntina and Baragiiay. 
Board of Trade ,! . Fehruarv h')th. 1917. .T , 1917. 22'h 

'* ./ .( Li' ( , 1017, .C'J ,! , I'.UT, U.X 

" i'i.U . ./. lUH), logs I’tlT. 1S8 

"■ (',.11 (Coi.aon), ini.-..-J.tJ G CnlJ (l.ondoii). lltU), grs. ./,1U1G,USU. 

Noll' -^iif aeclqiie'A iiuiti<i'('s liuueinli^ ilu (’ong<.> Hi'liio, do lour 

at ill-III roil on '< at- iio la tatricatioii d’«'ii.l rait? yi-c ? ('oH (Loinloa). C'16, -'*7 
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* 'J’.inmn*; M.ittTiaN from M.iKn-.t, ('h.iniln’i of ('omin. J.. 

AUrrli. BUT* J . 1^17, 317 

1 MiJiaii Sufiiac, J5ul! Imp l‘.M* 1, 14, ISJ, f ‘nil (l-niul ), I'.ll'?, li 

Inth.in Siimir Bar.ui I^i<i !''nrn^l inill Xn. 31, 

•I . J'.ti7, ;v.» 

Til-’ Watllr IS.ii'k <n'lht'li\' nl X.n.tl. linll Im;- lns( . 14 No. 4, 
y.*'* J , B.>i7. 

’('aiw.hl " H.irk .I'' A 'r,iiuini '4 D l> Lmiavi', ( oil (Bond.), 

1 !• 17, 12il (A V(‘r\' full . 1 ' <‘oii nt 'Tni'' Im 1 1^,,*( 'a<*;// 

.lion;; with Ii.ilml .md invralmkim'. toriu lln* ' lii I Iinuin;; 

1 ii.it riia Is iiM'.l in till- 1 ,1 Mill n-' of J ndi.i ■kin-') -I » I ti 17. 

• -< • 

M.; 

ikiiiid Ikid.s T.innin!; M.itmnil. ln.''t . I'.^l*'. 14, (il2. 

d . i'll7 

Indi.iii (•'ur.'-'t l’r“dui I,'-* S, IkMi-'-on L'-i'lTirn al (In' Soc 
of An-' .[,r»J7, ti.ll * • , 

I'hihppi 111 ' Ikinkaik'^ V () (kin.i .1. . idUk 11 2.31 

f. rn7. 1 loii 

l-n jiiois I lorn t 111 ' sill jiliil i' I (‘llulosr jiro< (jf wn lod pul pma nufaci ur» 
r:‘ pul, on I niark''t, und'‘T v.iiioii". n.tnn'S Vstn li .is "■ sprin r.n't,/ 

• 'll' t.-iiimnt; proprrt!<•'. ol wliinh .ipi' «loid*iiul. Imt wliuji a< t as liHinj; 
tiMli'riah in snmr c.isf'' am U'^nd to ,n lull ■ i al i* pi'iiiiV''’ <aiinli^ 

Xtracts 'rih- proi'css of iiMinifai turn ol wood-pulp is dc'^ciakcd in a. 

papc/ ’>v Allan Smidi.'® » • 

Tin dcii'clion .4 W(fod-[uilp in ts and Icalli-y is d^'.dl with hy 

Appi'iiu- and K ;^<tiniid!, Lcih r 'kci h liundsch.iu, •i‘dl, 20, 
Mfstr.ict 111 ('oil (Bond.) lUBl, 2S8, . » 

J. l^l^s^ll'^‘'^ li.as examined the tannin* content of j;reen walriut 
shells 4’hev contain 22, of a t.innin whnh, though s^nsitivej is 
ii'-ahle’’’ Ife recotnnn'nds the eolh'ctioti* <4 these shells for leatli,ei 
niaiiuf.icture. 

A. S*'\inour-doi¥.*s-^ millines a pio<i-..,s foi the rapid taiimui; of 
■'"h* h'ather. Instead of renioiiiiLT iini'- h\ liie aisjjendens, it is eifhei 
i^'utrall^ed or removed })\* sodium )i\posulplii'*' 'I’lie hides aie then 
inimerst'd in a ne.it extr.iet, tin? tanniii'.: will he eoniideled in about 
iU days to a fortnight, after ^ilindi the hnles slioiild l>e hud awa^ in, 
strong^hut diluted InpiH'. In ihis way tin- vshole opeiatiun ol t.inning 
mav he <<iTnplet<*d wdthm three wk'ek'' 

* , 1914, js! 

Lfdn-hyi,> 7i'//./4scAr,,n J‘H4, 8. iso , ./.lOJT.Oo'. 

■I ./ Sue Lt'alhyr Ti Chtui , 1917. '1 * 
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Acrfiddl. ■ .still coiitniu^- to Im- t.ik'Oi <iUt ti«r t.uinin:.’ 

staiK i-s ii’sciiifili ti”’ neiM'lol. Tlif Dent'■( h- Knl(>n\al<- (o-i h- n F.ii bst "tt 
(ics -- jialfii* s the jiia rmfai t iin^ of Id n run;; sii])^t ant c-. obf ai rii-<l l)\ ! 1 m' 
aftioii of ioriiial<l<'liv<|c, or a ^iili'-tatur lap.ibb* of virbliui: foiiiiabli'- 
fivil)'. on ^ainiiiona|>litii(<]^iil|>bi-itii a< k!,-^ oi (ll}|ul^o.\^ n.ip!itlial<‘n<‘- 
.■'iiIjiin'iiM- a<HU . 1 ^ ''iicli, oi in fin- foiin ♦[ tlrar v.ib^ m a'jtd’oii^ ni 
' Ii'jiit I \ a( id soliit loll 

'I'hc Soci<t\ ol ('litniii'al ]ndii'ti\ in I'.i-k'-' pal Ml' !!'■ n-'‘ ol 
''oliibii' lijoinalin ( oiiiponiab- lotiiainin'- I nan' I j >l)a 1111 no 

Liioiips, toL!''! hiT wifli a NiilpIioiiK nuain, but no li\di"\\l or lice 
amino pioiips Tin' pibdini'd i. not loloiind, a'ld i' v>-vy 

■<1 iiiillir <<t abl.‘ 1 ,1 nil'd Ic.'l Imr 

(J (aK»'if-* patf'id" a lanmn'j .tviil ol)taiiii<l b\- (i.r i i ,n [ .u I io|) 
oj a plnmoln ^ub-laiiii- ,ii)d foi ma idrii \ d’- in (In' ma"'i'M'c ol .-oap 
8 l lien nM( t loll l'-* ( a IJ loll ollt. m I In’ fold .^oolll'' dollbl I id it ."llbvl.] Ill ■ ^ 
ol tin- ol •noiadol aio foinin'b in wfindi i a-o tin' lanna'jo would 

bo a loimaldi’li\do iaiiuaL'o. 

I 

Mnnhil litinini'i l‘] Nilioid-^ piiblmlios a ooiii|Uotioh~i\ i,-\io\\ 
ol ll|.‘ alum tanna-jo, nhu h la <.| boib lliooiotioal and [ua- m al v.jIuo , 
ahlioii^b tiio iiso ol aluiii in tawinn m ot \oiv ^i.,it .ino.ijuuv. tin- 
tlioiuv.of (lie |.ro(a“~s kas iiul. bi'mi siiidiod no I I;oi i an^lil \ .i' rli.il oi 
rbroiiio l.vuniiba. 

' () Koliin-''’ pafoiif'^ a’pioioss lor tannino; will) rab" ol non in 

oonilunalion lamun, a plionoi, .ind an aioiualu oaibowli' aiid* 

In a lint li or pal out -■ t In' sa Im ol mm .m' .i.ppliod m ' onpnn I nm with 

loitlialdolndo ooj(.iinl\ so(*uin n n .i iioiiial\ that aiion;UM\ <ounln' 

• • ' \ 

is onaldotl t<' (,iko out i.aUmm Inuo wlutili in iiian\' < a^oN aio nn'i’olv 

_ _ \ ' I 

“blocking;’' [>alonN binl lia\o no\or Im'i'ii woilo-d mil on a pi,o Inal 
sralo. A yiinibor of paloiils <if llim d'"''npliou .m* bomu takoii <mt. 
for llio application <'l s\ nfliotic pio«bn t-^ on tin' sanio lino> is p, radol. 

IV Iva'uM'hki'-'' palonts a ^nroco'.s for tlio piopaiatum of < Inoino 
liipiois ('(mtainino roinplov oruanio ( liroiniuni salts I’tirf*!!!!' .nad w 
lodiua'd in com cnti.ilod snl[iliuiic .i<-nl solution by moans <.1 wasii' 
niali'n.ds cont.uminr ]m>-*oin, A\asto I'hronie loirtln'r. x rap luttinos 
or parino.s, ic.iction boinu, st.atcd pitlicr bv hoaliipi^ or b\ .iddini: 

i^it IM7I, , l'.H7. II.! 

‘ Il.'i I’.ii L'U7ts7 . ./ . lUt7. 

Vu'Z IM losjt.i’. r.Mii ./ , 1 UI 7 , lolu 
' i'll// (^t.oniloiiy piin, I7s ./. lui(,nu « 

" Kiiv^ r.if loaju:.. ' 

-- i-'nu'. r.it ioasj7. ./, nils, i u , 

(.:. r. n,it L'Uo.MS, I'JI 1 , 11117, l‘‘is 



AND GLUE. 


;i59 

or ."ulwt.iiu r- or Mihsi.iiu r.ip.iltK' 

n\ -j.'in i.itinu' na-'M'nr *h\tlro?.'n 

M r Lani^ aii'l A I l.n \ iv\,in .1 |iapi'i un tlio “ I'Al iiital nni of 
( I'loinn n\hl.‘ iti ^iiioinr ! ,> a I Ii-a." slat.' that a |.i<'|"-rh laniu'il 
(liiiiiiio |oatla‘i' slioiiM (oiuaiii a nii iiintiiMi <'l t'rU , I'ti'-s aNo 

piilliT out iImI llh' lat I*.- li-.ni tin t'alh'i l)rl<U(‘ 

iln' anaU-'is i- tiia'l.' 

(hi hm > A (''la-l'in ( iia [>i i la n''" [ ail'I'-li-' a \ . i'> i nt • O'.'-l i n;^ 

a n-l \ a !iiali['“ l-'-fa n !i «iii 1 la-, < -< i u i la-ta > ‘ in > 1 1 a i n 4' - i, - .1 *"1 

j, iicnt.iij.s mI li \. !i ot a , li. >n' In ■■I'in'' li'li 'al- \. i(nii'iil.iaMr 

jiianMl i-'.s ot unsapnnilia!'!'' It va 1 1 . n a*! I ai i^s, \\pi| \,i\ [lUjii loilinc 

1 1 1 ;. s^ M< I u r I n l( -s ,1 ! 1 t h'- < "1 1 ' a ii! ^ < ■! .sin 1 1 ' a 1' an i ^ i aji 11 ita < i. 

hii^lil laad to ill,' ,is-.aiiHil I'Mi rial! llu'^'al '\as a^iiih ^al.'‘l uiHi 

1 'iiiihlal <iil ('li,i [ a iia n lit' ^ivoii lla- nani.- I'lni' la' I" tliM 

!iil ii>Tl < • 11 Ilk'll' ovn li vi 1 1 ' " a I l)o;i .ua I ■:.\\ i ^ 1 nil < 1 -t a^'l ^ ii po mi 'i ( a ' 

\ piani "1 lMi'mI. 1 Ml pi m t ,iii'" to tin- analv^i* i- liiai l'•\^'al!'l apja-ar 

! 11 1 ) 1 - (1 1 ll h lilt 1 1 > I ■ \ pi ss a <1. 1 1 II 1 1' " pi Ill" n as i w hi tin a ni \ an sa in pfa 

I I MI'I"! s 111 s|, I I k ll V .'I "ll ' U' ,ll"t 

t'! iH'-lii h<j y/o«‘nsM-- \! IjIMiI) aial \ H 11 ' lia’,'' i-\atiiina<l 

’ lal p' ‘ fill 11 * 1 1 tar ol ,i in 1 111 1 a in 1 \ api t a i ih ‘ pi ■ n [i.i I - i o <1 in t 1 1 lii"'!i i 

■ a Ira 1 In-r. a in 1 Mip'j; I < 1 1 a 111 't a i n hi i * K %'l < j n H 1 1 a i "i ' li' • [ m‘’*< 1U' 1 '-i. 

!! "-nits ara 'U\rn l"i l'l""'l allainian, lii'h at" alpiii pntn '•apn anth 

I.I'/M'/u/u.s' t/tf/foya/M) pinna'a* 1 ' pii i n 1 1 i'.a' ol ami 'a-' in * 

* 'I' Ip I )urra lit ‘ - pi ^ r - an .n i "ii nt "I ‘ pi a 111 ' on !■ .i I h' r u - r fnl 

* ' • • 

|i,r tin alaiil iliaat n Ml ot 'lilk'lant skiim in pilnli'i (oinlition 

Sul*>/l' lip’ tl - ' ■ ot 11 1 fi 1' I oI I a t -1 n pi' M 11 m *1 i.m i n t tliar 

nil Iaasa'l (Inr 1 m' t lia pa-t \ raf Intt o\u mj to t»lia ni< ia,i i np m an it \ of 

' » » 

''.i-t"T oil a v.i 1 lat v o) o| liar (al' l)a\ a lia.-n imn 1 \\ hn ii in ma nv « asos 
lia\a not. pi\''n sU'li p'toii rasnll^ as siilplionatinl . a-tor nil, I'lirthar 

irn n asmp ailullar.ilion w'ltli ininaral "ils ami aim.. -'lap- lias < aiisial 

t anil' rs a ml li nmliai.s to pa \ nioi r at 1 aju ivti < " ' 'a- a na i \ -is ol rhi m-’oiN 

'I’hl' has Iia'*ii Ilia ( asa r-pm lallv in A tm-i m a, in i ■■ V'M \ \ .i I u,il'l'- \w>rk 
ha.s Iman ih ma hv a aoinimlt'-a of ilia A Ii < ’ A ii m hi t h" * haiiiiia ji.'Jiip 

of, \\ K Also[> ^ ^ 

<)lia of the Jioints lu'olipht onj 1' lliat ,t!alr m no W-ll niornizail 
I Jin t hoi 1 of (lat nmiiiuitp ilia soup a of I ha oil IJ oil I \\ hl( Imi siiljihonal' 'I oil^ 

« 

<■,.// (Loiidnn), IMItppn) ,/ , lUlfA lOJs 

An'’ y/r/iO . 1M17, 111, M. . l‘>| V, 42, .im , / , l'i!7, .;np,f;n2 

' ./ Ar/< />'/,? s ini7 33. in . , 1M17, 

I.t'dhir Ifoi I, rtlt;, Jan II, l'tI7 

./ J L C .1 , I'JIT, L'mh 1 
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has If a mixture, of oils sulphonatod, including an easily 

Kidphonat'■<! <n!, su«‘h as castor oil, and one more' dillicull to sulphonato, 
and llii-n th<‘ neutral oils se|)arat(/il, and their constants determined, 
Mi<* pre’vciK e of cystor od is not; appar<‘iit, luit that of the other oils is, 
<ind wTuriif <'(uiclusiori.s wavild be drawn from such results. Alsop ^ 
r<‘[)ort of th<‘ 1*.)17 cornmitt<‘e for the analysis siilplmnatc'd oils should 
lx* in tin* h.inds of all chemisis int<‘ri‘sted in this work. 

K. Hart, in a ]>ap»‘r on, the. anuhsis of sulphonatc'd oils, reachev 
the following cbiu-lusions . - 'I'urkey red oils and .similar ]>r()ducts ar<‘ 
completely saponifi's! }>v iV/2 alcoholic sodium hydroxide. Alkali 
combined as soap ( an be d* termined by fit rating its solution \\;ith acid 
in presoucs* of inefhvl iUMnge. It is feasiljh" to calculate the condaned 
from tin* iiurcase uf aciditv <ln'‘ to the splitting of the sulpho 
:rroup IhisiMl on fliesc futnhimenlal ]x>tnts a r.ij'id nctliod has Ix'c'ii 
d<‘Ve!oped whend)! sulpl,»onated oils< (;?n be analys(Ml for fat, ammonia 
and canst le so<la bonnd as soap, and for sul phviru' anhv'dinle in the form 
sul{)ho-rieinolc^r. .mid . 

(^uit(‘ reeenlly I>.(1 b’adi blTe and S ■Alislofshd'* havi* pnblislu'Vl work 
on tlu* sulphonalion of fixa**! oils, with spi'i ial rt'ferema* to tin* textil** 
and leaMier indust ries d'his paper contains an ai'cmint of the discovery 
ami constitution of the “ d ilrkev red oils,” together with details of tlu 
^cxpcrimo.'ifal work earned out by tin*authors to (h'termine the consiauty 
of (he fatty acids resulting fiom tin* sai>onifieatiou of the sulphonatcd 
oils. D.it.v are given of sesame, cotton-seed, ami o!iv«‘#oils, which 
appeaf to sliow ^tliat (he mosl. easily snlphonatetl oils are those contain¬ 
ing olem or oleic acid, and that the products of the reaction after 
aa[)onilicatiou sontain lactones and hydroxy-acids. The tables given 
are too extensive to be quoted here. The whole paper is a very valuable 
(‘ontnburtou to the constitution of sulplioiiatod oils. 

R. Kobert and VV. (Ircu *!^^ .stat** that indic.itions of tlu^ strength 
and action of commercial Tuikey-red oils (“ Solviin*s ”) can be obtained 
from rxpi'vimentvS wdtli blood corpuscles. On the^ results of their w'ork 
they propose a method for the biological valuation of those oils ; among 
other things it is suggesled that saponins .could’be used as substitutes 
for Turkey-red oil in the ta'nning inda.stry. 

0. Rohm*® ])atonts the, use of castoi oil sulphonated just suflicicntly 
td'remain soluble after neutralization. , 


« ./. Sor lh/pr.s <i>»f Co! . UUS, 34, 22 ; J . lOls, I.*,7 a. 
35 Coll , liHO, 201 ; 1017, 01. 

*■ Kng Pftt lOaoOH, J, 1017, 11 il 
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le^vT^er and glue. 

I Nindlaml’' a ^rompoMtioii for lini.'.hiiijj ^unl iii; 

laatltar for furnjtiirc Ir , oiiM.sts of j.aits of oach linni dtvfnix 

tl.i-'fic \'arnisli. metli\Lit imI spirit, fital prtlolnini, oiio [lart- of lioil^il 
liii't'.'i! (»il, -iii'i six.parfs of I>,'ll/Iru‘ or l#nzo!. l*i:^'iiii*itts may l>a a(i<lr.l 
a^ <i.\-'iii‘<l Tlio coiiipr^sit ion nia_\ also l.r’iisc.l tor tli(‘ raiio\alioii of 
oM and Worn is 

II ns/o Ain.TKa still L'ads tho way iu rhr stiid\ <.l thr 

«'■•ononiioal disposal of tannoiy wasTrs and soway D it Ja<d<son 
and A .\r. Jliis\yi'll3‘'inyasfi^rata'd tlio snlijaat from tiio point of \ir\s ol 
prav<‘nlion of anthrax inh'clion of ratthKlno to Ihr jm-smicr of anthrax 
I'.K illi the* taniiory otUia'iil. In tla* I’oiTvsi' oT flaar in\ii.stiyati^)ns 
t h'-y olifauual yalnalih* i nfoiniat ion on t ho yalno of ya iions d isyil>'< la n( s, 
siilplinr ilioxidi', (Mh'iuni liypochlorito, and (filoiino In a disi nssjon 
(O! tin' aboyo jiapor it was statoj that. bO pails of rhlonin- pm- I niMI.IHH) 
Lilli'd an1hr<ix spor<‘.s suspmuh’d ia ilia ^anoi-.-J olHncnt of tho laninTo 
l.npiid chlorino was found to \>o iniirh nn>io oilioimil than hloaohiini 
powih'p ! ho .iinount of ohloilno nsial uas sni^«■lonl t o*oonihi nr with 
all tho (>roa I no mat t ors, so that iV > froo chloi i no was fon nd in tin- oil! nrnt 

i I (> I lointiio^d^ oiyos dot ails of sow a ^o dispi ,,,a! jilants at ala nnoiw o| * 
.'ol- laathor in ViroiuM, and at a harnoss halliLr tann.'r\ at Cinciiinatn 
<»ino. and also partnulars as to fjm disposal of thi- -.linloa ho 
following tablos oj\,.n in tho paprr an' of oonoral mrniost . * , 

• 

• . 

\\\L’^s[ j[j|; 11 \ w A \ 1 / J’ki'\'L i:i> V\ As'I I ,s \1 Iig; 1 ^’ 

iiii: I)):foiii> ^k.viiikr (’<)-^j’\nv In ray. Va. • 
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Analyses <ir Haw ani) Treated Wastes at the IIafenlk P>!fos. 
, 'I’a.nnkk^. Cincinnati, Ohio. 
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(V)iniiuttiM- <>[ flu' j).l.tiu'iu‘^tiT CorpoTiiUiui tm the .ut ivut.-d 
pnuTSS (if |uirilii'ivfUHi. in ivhu li lie show's thal, (uinIr:tT\ tot! 

iipimon forimul us tiio rusiilt of < Mrlu\T’ rxpiTifiu'iits wiu'ii wotCihi^ wit 
stroii^ slmlgi'sewM^u, the niamtuiMiuu ot the activil} of tiu' shidj 
IS not dupuiuU'Ht on tho stai^u 'to wliicii lulrification is curnud. 
would appear that the cost of dewMtenng and drying the ^ludge ,\viil 1 
more than repaid by the value of the re.sultant dry sludge. 


J , 1917, (>o See Report, lOlL, 237. 
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llarv.’y" ,uiv."< a r'in< i-'C^accjuiit tiiaho'!'’ ji*‘d [nj- lii* 

nf t.nuicrv WM'^lr'^ for ii'-o .!•< niajuirr" at t!i(“ South l-la^tias 
Al'I'm iiiturai Colh'^'i-, Wvo * • 

A fiiitlaT pajK-r (III f fia 1 1 '-at nil'Ill ol i^riii-Tv ■- \vai’.'*l>\ (' i., !''•( k ‘' 
a .•'limit'.!i'V "1 la-'iilt'; ohi.imi’d m Ma\ i\n: Ik ih.' |)on*m.'tlto(l 
of -’.iirth'tlla! lori * * 

(' Larnh*' has ))?-om_;lit to'_'i-lhrr \arious pro[i<i^.il- mi'I m ’iinds 

for ihr uliiis.ilioii ol (omhiiiiMil .jnti\ htiom On,’ <>1 !j; ].ro;pM-'>-' 

) •• I'l < Ut (h-‘ katlh'i inio "niail* in.-t i-', whxh .ii.' ih ii ' !\ d v\ith 

a'p'ialt hiiiiini-n and 1 11 ni'-'tone. ami tis,<l |<.i- ili- -;!'i i. ol 

(pajant laa S Ih'o’i'ah of I! i nd-w ot! Ii* [‘tlill s i' n .i^n.id ^s 
r-''’h,.|,( ,iiid tioi-I’ lcs., llian lis' oi'ditiim 11 lai .id.i 11 ■ innl ‘I in' 
lo I.ids i >oa id al a Ilou- i i if. j rst i mj, t 1 n ‘ 1 1 1 \ iTi I in- in i't. l .t ':d 11 Is 

ia<'h,il)!a that th<' ptmrss v\ H i ) la iiifiodim.'d into pi,Kill [•’lorn a 
< ii itm.d point ol M.'W, di\ di'^ 1 . Ill •< if ii;v ! .itl'i'i ;• .i 't.'i 
Mill last and proiinsa> a'-x'd < ntnim'7'i lal i.' nit' The tdi"',-, iti- orp'di-' m 

u ■ I a ohtai iii'd I loin I in - dr\- r hs| ihaf n ni ol om' i '-n»ol < mid •. ho. a •- 

(hMO p.nns). pixas h.i'-p'd mi nrtnk 1 \alna., (><|idnt. ’"tilh 

pniilxal (hara.tai, \aliii‘ LHl. *i’) Ih .iininniniim --ilpl,.'. v.dim 
Id ■_*' lid , h* Ih ol arama, \a|iia !, I I0-, ; aifd llli |li m i 'h*\ tlm‘ 
r>s .1 f n| al of U h I I - ll'l , w hh h -'ll on Id la.i \ • a '.lood in (I a'ji a, -if f,til 

S,- \, ml of her niai hods ol nf ili i mi old hoof >. a ra an \ an i n j a m h • pa paT. 

Mnc/nilfl// Oufll'J to <oriI|ol ..| all a H;.'l tl’' ■! 11 a.' '.alk la, iha 
'lihi'frv t f Miinitiotis if |ia> h".ni < \ti.-niaiy dilla nh*hn i im'ii. ts Jo 
' n I n oiit jn mai In nai \ oi I o * k. <‘p ilia 1 1 ada mi p[ il i d \' ^ i !i h • m rm.d* 
laipni'amanls d’lia ( oninnt^a'-am "'hada aft< r ilia War .d Tdm (i 
,Sn- llaiirv Ij.'da.ird Is alia mil.) n *’h.i mat tlf It.id" p,','ian^-'n - . "d .ira 
■ Jid '.ivouri ny to w ol k out a .sahaiiia ,s,o h.it 1 ha\ ina \ !).■ ,d.|<’t o pr .dm a, 
df lh<‘ in.iainnan ?a(Mtiia(| foi iha laaliiar ira<la in tin (oiinn'. It 
-aains proI),d)la 1 Inil I llIs <•;! n l)a dolia h\ I ha *lil )ii - ploihh i li'.' 1 tin fd 
ni.ii in n-'M' aombimna insta.ni of < oin p ■! ina aiin-mj'i thani-'''!Vi -• 

AvAIAIITAL AlKTilnli.s \\\) ('ll 1. MI.S 1 It V. 

) * 

lias haan m* strikin.L' advama m tha (h^inisliv <d fanmns, 
"V ill na\\- ana]\ti<-al inafhods^ suk a ifia last r poit was wThlan. hm a 
amid daal of stn.idv, im.diil Work ti.is h.''ni dona on present rmthods 
I). M< Candli.sh and d. A W ilson** n ply 1 o t he ( rit imsjiis ol Jf O. 
Ikmiielt on thi'ir metliod for tlm deterniin.dmn of allailine snlplii<las 

^ Cath (l.amlon), llllft, l-'.l * -/ /./. f t . hM7, IJJ 

lhI7, 

J,i LC A , IJ, Dec , I'Mh, CoU. (Lomlon), ]iU7, 10 , J , 1017, ‘Vj _ 
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in Intu* Tli<; probl»*tu <»{ (b ti^rmining accurately the anfount 

of sulj>liiilf in lime liquors lias ni'V<*r hern solved to the satisfaction ot 
all ( um crni'd 

IhMiD'U*’ (M.ntiniH'S tin; (lisiiis-'ion on M(('andlisli and Wilson' 
metliod \sc<‘ Ann. ibq)., 11'IG^ I, 'J2G). Jlo ])oints out that tie* strong'r 
the limes are in suljihnh-, the Wrakn* I'ni’V are in him*, heme in sm h 
Inpiors tiie teiidenev of hvdroetoi, siil|)hid(‘ to eMa|)(“ IS en‘at<'r. 

h'or \'eiy small (in.uitities of sul[ihid( s, tin* metliod ol W. A Drilshel 
and K. .M Kl'.toid'* is smtahle. Thi.'- is a coionmciric, method b<ise(i 
on the bberalioii of livdrogeii siiljihide, wliH-h IS absorbed by lead 
acetate pajiei . 

Levi and (>it limanii^’ estimate tin* total sulphur in leather )ny 
|tr<‘( ipit.it me as lianiim sulphate after tlie organie matter has ])Ceu 
(lesiroved lie boilme; tlm leather with a nrxture coesistnig of jiotassium 
luchromate r»n o.ms, y.iter l.aO i; c j and eoneeiitrated livdriK lilorie 
ai id 50 (■ , 

II. tl Ihxinelt^* o v'es details of methods i inploved by him for the 
analysis »>f limed jndt. In d(‘termning tie* total alk.ilimtv, tlie 
hyilro.xules and sulplimlrates of eali'ium and sodium, ammonia and 
oi'gaiuc bases, an* extraeti'd from the pell, by means ol a 5 solution 
of boric acid, and are tiu'ii titr.iled with standard acid, using iiicthyV 
orange, whi' h is unallVcti'd by 1 lie bone arid and bv hydrogen sulphide. 
Dct.iils of liie mode of estimation of ammonia, sulphule, soda, lime, 
huh' sub^l .1 ner. ,vul salt arp mvim. ior wliicli the (•nginal napi'i* must be, 
p'onsullcd 

I f.”»(i I lei met t has det er. m'md t lu* aqiou nt s of nitrogen in keratin 
from various, '•oun'e.s'. N'o dilTen'ncc'.was found between the k'‘ratin 
from o\-hule of varuu's colours, or of tlu* two sexes, or at dilferont 
M'.monA ol tii-ve.ir 'riu* iiu'an percent, ig<‘ of nitrogen was 1G*3^ . 
Kcr.ilin frmo *log h.iir (white fo\-lerrier) contained 17*2 N ; that 
from go.it hair lG-7 , i\ ;* from human hair, woman IG• 1,^ N, man 
1G*1 N , from linger nails IG- t N 

the Aniene.m Leather t’lu'iuists' Associ.itloid® Itavo published 
tlicn n-cmed <'Hici;d fiuthods for the a,na]vslv< of vi'gctablc mak<^‘rials 
cunlaimng tannin " 

In .1 verv imcfiil review of developments in the analvsis of tanning 
'' ./ s / r <■. tut:, 

\,r,, .! . tun;, 42, i:..’. ./, luiu. uj.*) 

'■ A /..(■ i . luiu: 11. i‘i(i. ./, litiu, 1071 
('o/i 0 luiu. 1J-.. .y , i‘i!»;, I) t.*> 

*'■’ ('<>// (I oiu'.ai), lUlT, lOl 

''• ./ j L c t. 1910.11. :>w;-.')7o 
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s . • • 

(J. lj<*nnrtt ’’ oll'nial luctluHl of t ainii tianah 

froiii the point (if view o[ an ad'^jirption plicnommon. (li ramkivaiKni wit li 
puw(l<‘r. l)cu:y; a of ^iiifai c a< lioip and miIjJc* ( to llio oidinai^v 
ad'oi [a ion law. * ♦ 

As .1 r«-sult of fin' (In' ii'''•ion it i• ludod that ^ li.‘ Imio ji.iwii^a 
priH . Would 1)0 ^if.tt IV inipio\''‘d in l)otit ^ om oid.i if ■ and ?ri ur.U'V’ 
ii\ ih(‘ adoption of tin*’follow iiu: modi IkmI loin . I) tanii'-af ion of 

I nfii'ion.s of old V half tin- .-.t n-111:1 It now ini-d, 1 c , of '•ohn 1, iiis < oni ainini; 

II o ,,f tannin apj»roMniat(‘l\ in-l'Md ol ()•! N- ut lalnat lon nf 

all ,i>idi(\ of lii'l'* powdi'i ])-‘to^.■ (liroiiiinin .ual tli- .*ir>plo\in i;i. of 
rli.- nion- ha^io salt ('rd '1 ■(< )l 1 ); tor ( l.roipi iilt pin po^--- ! Inn ola aiiain; 

(oii^Ki^it aiiditw of tin- lil'l'* powdar, iii,»itd\ thn' t" noip>walhn;^" 

^ u id- 'I'ii'- -tandaidi-ation o| hide powdcj- I)\' tin- d : '1111111.111011 of 
rrl,iii\'' sp<a ilir siirfa'<a and tlio amplo) ni'-irf ol a 'on>tanl a<ti\o 
urfat'o in'Ml It .nial\SI- 'I’hf-n.-i'of .‘j ornw o| Indc powd^T'-f i la i\'p.* 
now in 11-0 instca'I of <**d orni.- »l n i:<^ii'T.ii.,to ii-(* 1 liat. (jua ni n v of 
Indo powdrr, wdiii li is app.’o\nii.ilal\ H' ur-sii-T !ltm ll>.' nuninnim* 
amount. nacr.-s.ii’V to drt.inni.-i* .t O-lo solulioa of ''allttlanmo aiad. 

As a fuifli'-T rrMilt- of tim ih-'U —nm.'' r>.-nii''ll <oh'id<' 7 - tlmro h 
1 1 ((]'* hope of cli^in'iMu: tin- adsoi I i.-nt, si n* '• -u list a m a- w I lU li lia \ a lx cu 
j)ro[Mi'cd as a suhsl it ut c, .-ii< h a'l oxnla- ol ('(ppai, .duminniu,^ lead, 
and ni( ki-l,'hdannis:' hs’ ad.-'>ip 1 nm r.it Imr’I liau l<v 'li-npia! .I'lnm, 

-o that t lia i-rrors .iva mudi t he .sani'‘ as witli hnla pow<l; 1 , ^ 

^T 1 m‘ laslina of hide powder is dealt with in the repi>i' of i!m- ilid-- 
l‘o\\ diT ' • mftntt ee , . 

The <|Uesl,ion of tin; ejlei f of hard water- on tin- i^inmne luoie,-^ 
has r'-eentlv received reijew-’d attenliontn Aiiieina Ii m wdNviiown 
that in laboratorv e.\tr.ietnms-of tanniiu: male'itaN w-n.h li.ud water 
a sensible loss of t.inuin oeeiirs. 'I' he .-ubj-s 1 voi,- e\ha vnt u .-! \ i r. a I i-d 
hv Nihoul and his collaborators lu sevei.d importani papei-?, and 
hts results have r<‘C('iilIv lieeii (oniirnieil la S'in II, ' \eho finds. 

1 hat the earbonatt's in the water aie the Vhief (.ni.-e ol ih'- |o— A 
'omniitte'' of tin; A I. C ’ A have now isMied tlmii r'-p<<il.'- ijivinv tin- 
msnlt of a series of eompar.iliM* e.vt laetlons with dlstilh-d watm atid 
itlf various hard waders, in- whn li the < ondifious wm-- il'-nvind so 
■ is to bn approxiiiiatelV .inaloeouV to tlio-'t* jin-vadinu' m tmin'iy 


’’ ('nil (I oikI >11), inlT. SI 
'• ( 'nil (j^oiukni), I ‘ n >), 1 1 j 

Hull III 1 ,/u , 1 ,, rl,i,u r«..l, 17 Iln', Tin I, 18 , I ' . 

, |<K)I, KKI.-, , lUdl, IL’J, ll.'..l 
•' /.« Ilidl. uuj- I I, Au'Z r.llT, •/ I'.IIT, mi! 

J .1 L C .1 , I'lir, nil" , ./ , 1*117, ln'iil 









praitit'p. 'I'lic L^f-ncral ((Hisctisiis(of by the in(]ivi(hiaI"mrin^)or.'' 

of the ( tn- as to t}n‘ lusioiis V) l>i“ dcawn from tho tabulateil 

ni'iilt' irxln.it's a si‘iii»iis doubt a.', to ativ drstriKtioU of tannin by 
liard v.ali'r as ii^ad m ('r.ntiic ' ft wa.s shown, lioWi'V<'r, (hat salt 
laid .1 d'I niiH mI'.hI (fuat in, t'S'- h'.u lii nv, and tha't total solnls have 
liio|i‘ rlli't t tJi.tn t i‘in |)or.irV haidin-''-' This iiia\ well In-, suin' at tin- 
((‘lil|l|•^atur(‘^ used tla* <aibon dio\i(h‘in lla'wabT uill bi* liivm <tA 
.ind til-’ larbotialo' prrci|»il.itcd Tla* coioiir of tin- infiiNions from 
tin- liafd w.iliT was d.iiK*'!- than fmin fh(‘ distilled water. aii<l (-(.lour 
tc'.ts (*n 'heep >Kiii were h'ddir wilh'liaid w.ilcT than with distilled 
W'ater III the dl.-c (l''S|(»t) wh'-'h hilloWe(l the leading of the ]ej)ort 
Mr SniatJ. '•aid that, in a t'eil.un lannei\' il w'as found that ‘Jb nu're 
balk was ne<-e'-,ii\ to tana in veii qnantlt v of Imh-^ wlien the |e.icbin;f 
wa': done with haid water thin when soil ii\'ei' water w aused Jl 
would .ippi.ir lioiii this that there ,iie still .some unknown 1 .a tors in 
the piobleiii. whnh probabl\-'lliHer' in eai h lantiMi 

; Tie' iiMpoifant (piestion of the < let ei iiii nat loll of tree .suIjihitTie 
aeid in le.itlu’i' has reeei\'e<l .iltentnni in Aiiieina b\ a eoniniittee ol 
t Im' \ b t ' \ , ''M he inelilbeis of wllli ll ca'll led OUt. a sel Ies (if eoiupai'at ive 
trial' with the \\ iietisi h an<l I’loeter-Seaile methods 'The results. 
liulie.itV th.il the \\ iten'keb method IS iinielialih' an<i tails eompletely 
in the i^.reseau e ol niaejiesiuin siilphatts wdiudi has no ellefl on the 
Iboelei-t'eaile method: tin* l.ittir, ho\ve\ei', dot's not, irivt' reliabh' 
le'uli-- in tho presence of iron, alunitnitini, amimtniuni, and ehi'onuii,’n 
sah-^ 

\ puiek am! reliabh' inelluHl for the th'teclion ol iiefatlol in leatluT 
is needed rnloitnnatt'ly bofi'i tieratlol .uni s’llphiti' eelhilose ^ive ii 
pretipif.ite wil'h tin' anibne test (I’ockct. Ibiok. p oil) Most- of tin' 
r<‘aeti<ms which''ha\'(' been j>r(»pos('d f<n' the detection of nei'.nlol in 
le.ither eiilmr are not suliiciently si'iisitive or an' inteifercd willi bv 
.tlip }i!«:-'ence of other taifiiine materials, Sc'el and A Samb'r'^* 
ui\e 1 he following metliod 

• 'Jit L'l'm- ol the h'.ithei'cul intcc small piece's is boiled watli e.e. 
w.iti I for Io'bO miMitc's lot) (■ c. o( the Slot fUti-red soliitio^i is 
treat 'd wiih .1 niixtnie of ecpial ]4iits of -|(), formaldehyde, concen* 
tr.ited livdioehlorn- aeid .uid watc'T,jltd boiled for bo iniimtes nndf'r 

/. r n . I'll 7 Oei lo' 

'■ .//. <■. I , OUT. ;in 

'' ■>,!■!> ,1 , iniii, 6, ai'"), :faa , ./, tiHO. Iius 

siKi'ii\, J . I'.'ou, 
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a f'-tlux Aftrr cool^ii^, till' •'Lilution is lilton'il ami cnji- 

(I. iifra’' 1 1 and as fnllo\V''. . s 

l<n I f\<lrn\v.i/-'» nsH tii'n. 5 « <■ nUtlir cntic ciitratiMl suhition^is 

' % « 

!iiat«-'l with (‘\< (.tf alk'ali. ()mi 1<-<1 witli ira, ntix.sl with 
■1 m. ul liaK Its \(.!inni“ uf .ih ai"i iliiri'’nr hmr dro]-'' <>( 

. 'olullon nt dia/ol isi'd yv-a nil ho] >hr ih il addrtl,* \ hinc 

■ .'hiiMtion indnsitc.'. tho jirr'ina c nf i). 

,' 1 III loj.lh'ii- 'I iiMctnni o « V. ol t h ■ aho\ i- t nm .■ ni iat . d aijin'i.us 

'Xtr.tri oi (In' loalhrr i-, treated ualh a dioj^nl MiliUnai of 
iif li\diochlou'h' (d <h)n''th\l-/oj>iion\K'n'diaiiiiih' («.hi a ii't'd 
o\ r.-diHfion ol iin'lli\l oiani:'-) I In' iinxtni.- i" nia<h‘ 
».|kaiinr with <aii--tu' mmIi, and ?i''att<l witli <>n,- or i^m* 
h[o|.> ol a o soluitcn <d |ioia'--'iiiiii hai n \ annh- , A hhio 

■ . ‘I'lrat Ion i nhn at I'S I hn ihT'ioi* -■ im* ladoi )) 

<1 l,‘i(ion an<l di tlihs'iif la i nni of \ ."j.'l a^d* nd -'Vnlli'-ln' 
ni Hill n- -no al'o L.nifiiia nn (< 'li''ni /.at ^ I '*| (’ 41, ‘-h-i ; J , 1'.H 7, - 1 1 

• 

l'/i■|s|(.aJ < h> '/ (^hnl-' a niiinh;'!' <4 11 a[ m a 1.1 nl *< uni MhnI nnis 

iia V. h ‘ n III, id.' to tills d I \ isiuu dm Ilia tin' ]>a -t \ > ai. I In' 1 1 n<' h.'a 1 1 inj 
Ilf uiiitli nil prat Inal Taiininu i' n<»l U'l rlrar, Ih. i.' i--, linu.oci, no > 
jMu^ihh- d.>n1>t ihit siich WDik Will in lln- ln*iin' . n.dil.' iis li’’ niako 
pruar-" far abater and with moi.- ^al.‘1\ than in tin- past Ihoi ut 
and Ills papiN li.i\'‘ raiaiith sliow'ii tliat nnn li whi<h h.as haaii , 
altnhntad tu the Mil f.U'a-a( 11'>11 inipli-'d in tin' nanin ‘ (apillaiv 
' In'ini' ■ ' 4 ^ raallv ,suhjc< I to inora 'anm-rat laws.,and .an ha hilly 
. \pla!n<>' h\ mass ailion, nlf< Irti-c hamn al altraitnnn and o.sjunlic 
plassnra ' *’ 

j I K I ‘I’.M I al has a|\ cii .1 ';_'c)iaial FaVli W oT I lie ( ' 'in|i| < In inlsf I \ 

<.t tannin,i: in the reiditlv is.sned heport ol ,tji.' Hrha'li A'-oiiation. 
'I'lia ra\i.'W Is ai conipanied h\ a conipleti' hi IdioL'ra ph \ . wi*li<h will 
[.ro\-.' nf the ajx.atl'st U-e To all ihenilsls, ’l"! done fllo-e enLM.'i<d in. 
lanneTV {iiaMne. 'I'lie review is a ( oni ise .n'l.iinl of 0111 knowl-'ilLti- 
of the Tannine pro« e.ss np to <lale, and should he lead .ind studied 
111 Us entiretv. Full Use oi it is made here 

ildie I'e■^('a^ehe^ on 'the swelline nf e.dalll^ have h 'el) <.iriled nil 
hv Fnater"’ lor .1 number of yearn, and have ir<l to verv impoiiant, 

1 .‘suits, wliii h ar-‘ applicable no'* only to I In- pnx es-^cs nf tannine, hut 
also to e.mt.'ral phvsioloyn d [iroees.svs takine place in the livin'.' ImmIv 

C lieiiiij.t r\ .>!' ’Ihinni iiti ” l!i il ./n.,. h'n'^' R'poit <>n <'i,lh>i</ 

mtslr'j a/,’! Its In<lH'.(n<il ii/phcalton'-, I'M/, p .» 

ch.;f >./. 7’/<o/^, lui 1, 105, aia , a/. i‘.M t, 3ji; 



Pro( t(T !iml \\ iNon ('>(•<• list of 1, 1, o, arnl G, J{i |)Oit, 

IlMG, ;\\ tlic!! \\<>rk toi tin* M|iulil'iintn nf ililiitc livdroi'tiloilo 

juyd ami itclalni, liavf (Iciivrd qiniG it at i\('(^iiatimr whidi (•.xplaiii 

... an<l (<jn1 tact i n-i a<ti<‘iis >il ct'd r* >1} tcs <.n ("lioul 

a-^ ,is I,he V'lrhnm I'jr-iis ,,f .iddurj '•]»,;( tn»[vt»‘s tu ^ols 'Tip- 

diiivrd f,.irnida.‘ appiv t< tin- \vln-!i' <(.l|i»id ^tal.', and I la-rafor'* in 
t li< iii'.t I V( s oHVr a fjti.i lit It ,it I v<' rxplai'i.il mn of tin- imi li.tnlsm <■! 
t.aiiiiitr/ 

\’rL:''l a Me tanna’j'- appcam !o In- of a nioO' < olloidal oi ph_\'Hal 
'haradi'i t ha n'aluni or«liiotiic taniia_<‘ 'ranniii.-. Ida- th.- piul(in^, 
apprar to l<»riii <n]!oidal tailni than true lonn '•ohition.- and flu- 
part K !(". .11 a in'i.ral 1V(‘I \ < li.r ip'd, pa.'-'i mj to lip- ,i node in rt<‘i 1 ropllor^sl^ 
\\ lia( lii'i t In- i Ii.i I 'ja m <lim I o lonisal loll ni (o (Ill- lixai loll ol a n flacliolu I- 
loll IS nil Ilia I ai 1.1 i lor om jiin pose 'I’ha aalal moils lilm-s taka a jio-'il i va 
dia ma III a' id and a iia'.Ml i m- oiia in al kail i a .solnl um ' ; ham a in fa i nth 
and sohilioii, whu h pi,odma, lha stronizasi posiiua <haiaa, thav 
•'. 11 1 art and pi an pit at a lha (.i mil n pa it n Ii-n w hih- in alkalim- soliit loii 
no tannaaa takas pI.M'-, aii<l in lho'(‘ too slionah a( id tin- t.mniiis 
thainsah as ara pi'anpilalad III fact, ,.uch coIIok) piai ipitatlon.s, dua 
t o ala( j rn ( h.iro--s, do not. sn-ni to (li lli-r i n pi i n« ipla fi om U/nia raant i<»n's, 
t h outbid o\\ i no to lha vai u no siza of tin- p.irt i< h-s, and ol t m-ir char^os, 
tlmv ara iass_dalimta and pii.inlil.itiv<-. W hathar nil i mat ah any clos.-r 
com I »i nation wit li tin- lihra i-nsiias, as is siioa,.^t cd i n t l»a aasa <d mineral 
lannaoas, ramains for tin- pras('nl’ uncaitain, Init .n hmo-cont inm-d 
tannaoa Ihmc is a. furl liar daposition of diirniilll\ .--olul)!'; malti-rs on 
ami balw'aati thy libras bv lorn-s oam-raliv i alla<l adsorption 

hroK'iiis. aiimno \vhi<'!i odmi'n imisl, ba, imliidad. ara nov known 
to (-onsist <*f op< n or closed chains of ainii/o-acnh. in whicti the i arboxvl 
onnip of one is l.nkcil ttv tin- ammo oponp of tin- m-\l with climm.ition 
of the (-‘n-mcnls ol water Jii clos,‘d chains, onmjis within .i siiiole 
nn>lei-nh‘ havmo a teiinimn' ammo and carboxd oi-oiip, also oiv<‘ ri'C 
to Mimla ilv milted imo st i in' t iirt-s. In (his ease the moha iile is (-leetri- 
eallv m-iilial, ami iion-ri-ael iva till the rino is brok(-n, \Uide the o]ieu 
cfiams are ampliutcTie, basn- b}' tln-ii leimmal ammo ormip, and .n id 
bv lin-ir eai'bt)\\l. A*v. rv ux-ful pracUcal distinetioii m that ymy 
proti'iiis aie un.ittaclo'd bv (rvpsm'a[on^-, wliib- jiep'vin is able to open 
the rmo . 

(I('lalm can lx- dpopsted b\ tr}‘[>-'in, but,('(.llao.-n is onlv attaekad 
bv jx-psin, In-nce tin- \iew, sup[x,filed b\ otlier facts, (liat collaotm is 

'■' </u >,M' /'oo/s . rain. 109, , I'.M 7, 

.s<.e Vooo, tain, 109. 1 ua > J. iai7,a.'. 
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the*ring' or Hnliyflridf* form of*gelatin info whioli it ih convertevl by 
eontinuoiifl t>oiling or by tlic aVtion of aoidR or alkalitj. 

Proeter fmii/d that wln-n irejatm i.< ])la<'<‘<f in a M)hitn.n of livilro* 
ciiiorio acid, tin; maxiimitfi sw.-llinif, \shicii hi.i\ ir.u li .in absorption 
of 50 c.c. of Inpiid for one uO'ain of ^L^elalin. oimij-s at, an acid 
concentration uiaier 0-(Hi)‘>.V.4f!om wlin li it rapidK falls m a i urv(‘ of 
livperbohc tv})e as thecnncentratioii ts in< tin* eipidiliniim being 

coni[>]etelv reviTsible up < o al>out 0 • ‘Jo .V. }> “\ und w liu !i some •^(‘condarv 
reaitiou, {indiablv .'f fuillier bo-aking up of tii<‘ piot.^d chain! begiijR 
to takv' place. At llie v.itnc Innc tlic lotal absorption of acid stcudilv 
i n- reas'-s u'ith coni'ent vat ion in a cut \'e \\ Incl^ ina v be c!oS(*|\ ri']iresented 
1)V the ordinary adsorption formula a hxr wlico' a im th(‘ total 
ai’id. X the cohC'Uitratloll of tic externa! sijution, and A’ ami /> art* 
constanl.s, luil winch c. rcal|\ dii<‘ to a I'oniplicatcd osmolie 
cquilibriuin • , » ^ • * 

(Jelatin. beinii amphoteric, a<ts as a \ei\ weak alldili in picseia** 
of hv'lroehloric arid, and forms a gelatin chh^nde. w'*ich like most 
salts is highly ionised (m fai f to practicallv the sane' extent as hyilro- 
chloric acid itself) 'The base, however, is very weak, its ionisation 
being of th<‘*same order as that of witmx aid eonse(pieiitIy tiTe salt is 
largely hwlroKsed, and <an only exist lA t In* *pre'.eue<' of free*aeid. 
'riiis gelatin base, gelatin < lilornhn <nid free h\dro< Idorie^acid are^ 
neeessanly ]>resent in .''Ueh a jelly in proporlioiis determined by tin* 
eonee a Mtnyi of tlie .M id, ami iiisi eatl cd deli nit i* jmiiit of lu'ntrabtv 
Hueli as 1 -: given by a strong ]%ase, t lier<‘ is toilv a < ni ve uj)pro:i< lung, but 
never reaching, c nnplete i>j‘ulralis,»t i5n. This is the e\ planal ian ol the 
apparent iiubdlnitciK'ss of pr^rtein <om]»onnds! wlneli#lias hd many 
< heinists to deny the existmice of delimte protean salts. . P\ (hdcimining 
the liydrolysi.s curve and ealenlatiiig tin* upja i liTmt to whie|i*it teiidH, 
it is possible to ealculale quite delimte condcvnng equivahnls Proefer*; 
in this wav. on tin* assnni])tion that g.»laiin had a Second valency 
n egligible at ibw acid concentrations, found a comlHinng weight of 839, 
while Wilson.fnjin the same experiments, hnf regaviling tin* ap|)arent 
second valency as due to .incipient deeum|)t)s"^tion or <-xj»eriinental 
error, found 758 It is not to be .»upj>osod,*lir)wey<‘r. that tlies,* <‘(nn- 
])arativelv low weights rejirescnat tin* real cumj'h'.xit y of tfie probably 
polynieriserl nndecule in.ac(ucous solution, but merely the smallofit 
molecular division chemically possible. 

Ckem S^c , 1914, 106, :i20 , ./ , 191 K 

J A.K C.A , 1917, 12, lOS. 
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J. A. Wilson lias riiiblislieil ..il the irsuKs of his work/’” which 

br<)u; 4 ht about a diM ussion (»n th^ori(\s of ic.tthoi formation (9) in whicli 
tho clii'inioal aivl U'l^nrption iIx'oric.s \vvr<' critic IsimI fcan tlio prant of 
view of the practic.il tanner. More jecoitly If (b Ib-nnett/’ in 
an a])le review of the |)n‘M“i,t slat<“ of the theory of tannine, "ives 
reasons for pinniiie his faitJi to the adsorption theorv lie calls 
nftcoitiori to tin' inlliicixe of the ‘Myotrope ” scries on Un‘ o])eration 
of tiannine Ibfcnt investlyafions have sliown th;it the jiliv.sieal 
}>r<jperfies of water are alh t ted 1)V dissolvod siib.-^tanees in a definite 
scapiem 1 ' h\.r nisfan' e, \.dues of the surface 1 (‘iision and viseosif v are 
afT<‘ct(‘d }>v salts wit Ii the s;piie cation in t.he follow i ny onh-r • — t d ^ 
l>r ^ N’O ,^ I. The eat Ions have ;i siiiidar seejnence of 
cITeets win n salts nf f he ^s;nni‘ ,i nion are i hosioi • Mo <\MI, < L, < 
K <Nii < lib <<’« 

In this corineclnm hi St.iasnv roiimpiniealed to the waiter several 
vyars a^o a nsefnl tahle sliowme the udlin nce of sin'cssive ,seii<‘S of 
anions and c ations on tin- varicms pioeesses invmlvc'd in tannine 'Fhc' 
table' is hc*re rc'produc'cd in t h<' hope tliaf' it may c-onti ihiile to the' fuller 
iindersf.andine of the points to wliieli Hc'iinett®'* lias eaihal attenlicm. 
TIh' dire lion of the arrows indieates the siiicession 

.S’ueeess/fo/ <ij Aii/i>its 

I' lir' CIO' \i)' i'V r.lCO' cdidC" 
(VII.O;'" VO/" SO/' lie le.lse 
Sw('llin^ t*if iiel.itin d)\ s.ih ') 

Soliibihtv 

Mc'ltiny point ' 

- - IVoc'ipitidion of l ,'niiil-ion enth.eC 
Preci pi tuition of’ enuiKlon I olloids 
•- Ineiease of speed of ester cafahsis (hv II ) bv addition of 
sidts 

-*— Increase of spied oi ester c'atalvsis (]»v OH') bv acldition of 
salts. 

^ - Sobibditv of CO.. II.,, II.S Cdf.Oll ClOCOOl/db, 

{bv Sidts) ' 

• Coinpiessi),dit V df salt soldtions. 

\'l'.e(.s|l v of s.ilt solilfiuns 

•/ I»!'/ ( 'n .11 s',,, . lojii, 38, s,.,. iia.) \',i- C(, jiiid 0 in li't of 

pnper». )• 371 

./ .V L T (', I'M 7, i.io. inn 

1‘rocter ri'inart'- \mI1i K'y.iivt to ilrtiineti’H irijunieiits, ( lint Inn statement that 
eolloiil.il ]>reri|>it,i( n.ii is < In t rie.il anct iiol die in leal would hi- eijuullv applicable to 
cTc'ri ionic action 
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•Succession df ('ll!tolls. 

NH,/ - (V I5a' Na' - K' , 

- ► Swcliriiii aial |)linii|nn!; nf.hide'-. 

Hair liKt'cMniL; .I( 1 Icii , 

• 

AViNoii/'* m a itn a%ls<)r[>tluii. i all.s aUcntion tn tin* fju I that 

if tha tlioory t>f < nllouls di'vcldjx'd l>y I’roi I. r (v ) is ( iiiT.'rt.. it mnsl 
••xjilain iH's^ativi' .as wall a'^ [)i>siti\r ;nK«.r[>l luns II.■ . lli.d 

it (loos this.’® • ^ • * 

Tlio /('llowiug papers on pluMoul elionnsirv in t. l.iii-oi i.» iralli' i 

indu'liies inav bo referi’t^l to:— ^ 

• ' • • 

(1) Thoorv of \'e‘^e1.ilile T.innin'_r fl it I’n). tt-r an-i .1^ A Wilsmi 

('hem Soc 'IV.ins, I'.fW., 109, . I'.tl7. '*2 

(2) 'Pile Ivjnilihnniii Af tJ.lahne ami AmiI It UintLO-n tel). 

iDiti. A()l/2, (IeAi<l»), Itil'T, hUahstr.o 1) 

(2) Sw.-llinir of I fni''-•fn I’rr-^etier of 11\.1 1 (-L.'''n Ions, (t I’.oarnl^i 
.1 Kuss Pli\.s ('hem Soe , I'.Mo 47, 20i;i* I'l'li (hoiiil ). 
11)17, 45. 

fl) 'PheoTv of Oolloi.ls .[ A Wilson .1 \I,(’A. IVIT. 122.* 

(.'o'll. (homl ). 1M17, 1*7 • , * , 

(5) Note on Adsorjition. J V Wils.oi .1 \ he A . P)I7. 12**, 

Coll (Lon.l ), 11*17, lOO 

^ (*■)) 'I'ln oiies’of r>e,il||,r Cln-misiM .1 A WiCon .) Ah.l'A, 

lh17, lOH. Coll (Loud ), 11)17, *1)7 
(7; A 'Phcory of Veyetahle Tannic ('<*lloi']s‘ tl^oir (Constitution 
an*l AIod<‘ of. A>*)ion W. Afoll'T CedMlcli KuilM . IDlo. 

J. , 1017, 225. •' * . • 

(H) 'PIk' Sol and Plel (Jondilion of Cel.rt in^ Soldi nois h Aris/ 

K. dl, (’hem. Beihefte. 7, I'.il'., Ilefi I '.!. 1/11(1, full alOrn.t, 

by Professor II li IVoet-.r, in -PS I 11*17, -to.. • • 

(I) ) Discussion on 'Plicoins of Pearlier lA.i unit ion .1 A P (' .A , 

11)17, 450. • 

(10) Action of Neutral Salts upon Chrome Pnpior.s .1. A. VyiPoii 
* and K .1. Kern ’J-A L (’A . 11*17.*145, .P, 11)17, IMO. 

(11) Osmotic Pre.ssun' of (relatin W l>ilz, C. linoe*- and 
T-. Mehh^r. Z. phys Chem., ll*Hh 91, 705-712, J., 1917, 297. 

(12) Tanning PheiMincna in Jellies. W Moeller Kolloid Zidt. 
1910, 19, 205, J , 1017, 405. 


J L r j , ini 7. li'*! 

> J Arne,- dum Soc , lUlO, 38, t‘J»J 
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* * r 

(13) Tlydratalurn hjuI Dissolfitioti* of M. H. Finrlfrr. 

Koll* /(‘it , Mlin. 17, 1 7. .1 . I'lHd, 2(\:> 

(M) 'I’fic Adsniption ')f (^hrmin' ff\ llidi* I^Jiiwdt r A W. 

Oavison .( L (' A . ‘ 

Anirrinui l(“atlHT lin'mists h.iv<‘ nov,, nj < <>iijiirn I khi with tin- 
K.S. 'ranncra’ Ahsim lat idh, foiindrd a i\‘S(‘}in li l<il)<»ratov\' ot tlu’irnwii. 
'Dh* lal)ora1orv is iii tla' I’r.ill Instilut**, N«'\v Vmk. atui lli<“ hist 
<lir<H t(»r is Mr <’hun hill 

Articles of sjj«'(iiii iiit<‘r<‘Mt. to lanii'Ts, iii whnli tla* l^•l.llloln 
of flu* clii'iiiisl to w»rks ao' iissnl from a practa al '-I,iml[xant. 
ah' ('hfUHsIry .unl ils K'‘lalion to T.inin hl'.’’ I>v T Larnimlc.'' ami 
“ (laanica). ('oulrol in the 'I’.imuTv/’ l)v •) (! (lrra\ as It m }<oint.-d 
out, ri^hllv. that in conma-tion with tin' |Mir( liasirm of inatanaN <i!on*‘ 
aV(‘ry tannery coiihl afford its own lahoraforv f^■nlo\ iiie t h<' |K‘rsonal 
(dement out' ok the pnri'hlisine also n*moves a lot <if doiilit and <<i\es 
a lot of selling expense. Some (irms use hi^h-pneeil < las-;,''^ of mat'-iiaU 
in (a-rtain proci'sses where cheaper oiu's would do w.dl 

t.ll.UK M,\\ir|.'A(TOKr 

'riie <-m»rr.ioiis ad\Mnce in athmaiifics has lu'oii^ht with it an 
•imn'Hsed demand for tlu' liest clues, whicli are r(‘<piiri‘d foi' joininc 
t.o^etlu'r the lamina' of aeroplam* propi'liers P .A Hoiisem.in-'^ 
eiv(‘S an empirical hiethoil f<^/r lestine the <|iiali1v of the ohu* nstal for 
this work. * lhe(»'H of straight-.'{rained walnut wood, each H in bv '2 in. 
bv S in.,Kre dried at 3(1 for 2l*liourn tlu'ii rlmehi'm'd 1)\- a tooth-plane, 
and two of the*’pie(».'s are cbuMl toe(‘tli<^’ so that their ends ov<‘rlaji 
bv 2 in ; tin' aV<‘a (.'f the i{lm‘d surface' is tlu'refon* 1 s(j in. The 
^In<‘ is prepareil })v soaVine the pi<*ecs for about. 18 hours in water, 
tlien liea-tine the niixtur*' to dfP (' and applyini,Mt at fins t('mp<‘ratiir<‘ ; 
nsiiallv. one part of ulne to two parts by weight of \\,'atei eives a 
suitable eoiK-entrutioii. The joint is clamped iinih r moderate pressure 
for 48 hours and tested iifter a further 2-1 h(mrs,,.the ti.sls, m dn]dieate. 
being made a.s follow'.s*: Hi'(fuhn tcM The jiaiits are jailled apart in 
a testing niaeliine, and the hreakinL{ strain per square ineli of glued 
siirfaoe is reeorded. lient tcf^t 'I'lu' joinks are heated at 45“ (' for 
two davs and then pulled apart. ,and the breaking strain recordcxl 

7’ ./ f L r . t!H7, if.n 
ihi.{ iniT. |) aa; 

J InA Eny ch^m , 1(117, 9, a.VJ . J , 1917, T.ia 
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I ft\f 'I'lir J'*1 IiIn Ml W.llt’l .i\ 

jn ftir [J. hours .rtnl tlu^i pulli'd uparl Ki'Milt.s b? fiom IdO i-t 

,.\ri' <■,()() Il> |)i^- ,square meh sf\rf,uf .u<‘ foinul in tlu* r<‘j»ulrtr 

I st .itul al)t'ul (he saru«' ♦Ijiur-'s in tfie hr.it ir>.t whilst, the innneniion 

t .u'f *s(>nir(imr.s lower, sonullines hirlirr^ than the 

r- eiitar (>‘'1 r.-siilts 'i’lu- ^niilitioii oi a small piopoilion of 

j•l|1•nol to the ;;lui' sulntton lie reasch ihi- .stnoirtli ot the joint , .nldilioii 

<'f ,imiiioni,i dor.s not alh‘'t the reniihir 1< jrsnli-, l)iit i,iis,‘h lh(‘ heat 

.Hl'l llliniel-|on test»fieures A Swiss »,\srin ‘..due. of t\|t. •us,-d oil 

ti.iiiiin aii'iaft. atel eonsislmo ,,| alxnit lili of ijs-in. liA ol 

nnn i.il in.ill i (sodium salts siln.i, tune and alnnun.i) ,uid I of 

|i-t loh Tim, ua\e a |>,i 1 1 1< ula rl \ hieh result m the ntinieisi(*ii t,>( • 

h\ II St(‘\ens^* |iatents tie- iis.- of fonnaidelivde fm \\ ,p| r i [n ottliiej 

•.'til'' Joints The .suifaees (o III' Joined are nioi^t oe'd uith .i solution 

ol loitiialin ( 2 o <»t lit for qni Ideli\ih‘) and aie^,|i.^i «oeeied witli 

■jine in the usual wav * • 

• * 

11 Kolim''’ n.il eiil s t he Use of 0,1 m Teat i< ol 'I niila !• en/.\ mes whnii 

ale lapalile o| >|i|ittino up oi- dnjestnm .illniinin Instead of ihe^ 
pie|innnai\ extended luatment with lime, fo||owe<l ]>v w.ishine .in<l^ 
neiilrahsatU'iMeit h h\dio<hlmie .n id 1 h<‘ elue pna .s .m,' (rw<il''<l for 
a few hoiii.s with the <'n/\me solufmn .Aftei'tle- piet . s ha\'* heen 
lieatr(| III (Ills w'a\ fh'-\ aie l>oi|ed in the Usual m.innei* • 

\n alteinpl Jo .is(,-itain tlm < heuiii .d •dilTenoa e, hctweiu lish 
■•'lal’n and hone vel.itiii has l>een in.tde h\ ^ ttkiid.i” h’lsh 
eelati" h'nv'e«| fi om .sha I K ,sj\i n w as li \ t| ro|\se<| with li\dro<-hlorh aiid, 
haivt.i and sulpliuin- and. and flu* pri^<!u(fs fioin '•*< h i iVa;s( i^.i ted 
The t<tt.ll nitroeen ami its dl-J l l h’lll loll w.ls f<AMld to he the s.ime foi 
fx'tli .soits, hut the fish ;re|,itin 'jave ratlnu more jnonoanitiio a< id. 

'I nd nnieh moie ;il\ (•(>« oil. al.ini ne, |ein me, pll'on hdani ne.* elntamn 
■ iiid asp.ntu' mills tlian the hone L'el.itni Tlie prolme ami serine 
'ontenis of tlie lish oel.ilin formed h\ ,lh' ' der Iil'dhod wa-re fow, 
pto])a{)lv till* resiilt.s of exp'TUiient.il eiioi' The iliainino aiids were 
present in about, (upnd (piantities m the (wo Gelatins • 

In th<‘ m;uiufa<-tin»- of ))one -_dn<‘ U Ihuhtiei,” Moscow p.jti'*nis .i 
• » • * 
process 111 whicli th(‘ bones are lr>;ated with sulpliiir dioxide; the fat 

1'' then extra<To(i, and at the sayie time the .sulphur dioxide is expelled, 

aftiT wliich the p;Iue is fxuled out • 

» 

Kni; I'lit KiiU.'ill, J , Iill7, TilK 
Kii... ISl musl , .f . I!tl7, 11 n 
■■ J r,,//,/ve.u, I'lHl, 6 , . .7,I''I7 

- I *< I’.it I etic.u, I'.iKi, y, ■'.■■.I 
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KEpOlirS or THE PBOORESS JjFrLIEU CHKMIS'TKY. ‘ 

'I’lii' I liciiiiriil iiiiil iriV(Mi"ii',loll of j^luc.-i li.is brcn lli'glcoteil 

in tliiH roiiiitry, cxcpiit for the work of lli<l(;al and Trotiiian. Very 
useful iiifoTiiiulioM on the anarysis of glue is given by ‘ilie laftcT in his 
book “Iji'iiflier 'I'radcs (lliemistry ” (Chailes (Jriftin & Co., Ltd., 
London, 1008), ji 2.')8, and bj^tlie foniHT in “ (Hue and Ghu* ” 

(Scott Gri'ojiw'Hid Gn., Ltindoii, I'JOO),#]). ]<07. Sonio of tin' Inrgrr 
glue works einplov (‘oniiH'tmi (dirjiiiHls, but very little of tln'ir work 
is publiHln'd. 



:i7r. 


su<;ai:s, Stwd (UiMs 

• • • 

]tv- T^ 11 r. 11 i.mi 11 . 

I’.Mii- 1. SCCAIiS 

Till' i.'.wi: .'^1 cAi; Indi m k\ 

.i>ji It ul'inc A Ji(>\ (“1 JiH‘1 luxl Iic-t n>\ Iw<‘c(U in {Iio cam’ lirliU 
(l‘-\rlujK''i l>v Kckalt', ImnciI on lln* fart, that tlir \ ouii^ i anc-.^ln’oth 
• an pirrcr an ovoilyuig ro\(‘nn^ of {link j'.;[)rr or Minilai* inatrnal 
Wcrd^ fail (<» [’cnrlralr, ayii liirufon' willni- ..ml (iir '1 hr |».iprj 
'"Ncnir^ aKo -uts as a mult h m (.nimri \ iiiLt •'•al imr^tnt^', ami ran hr 
lians|)(>itr4l fioni lirhl to l;rl<l 'J'ln- pajirr nia\ l-r iiii)rrrrimlc< 1 ^snl 
lar in oidrr to iih.surh thr mui s hrat. (aiisiirj jlir trin|#rialuir of tli* 
«ovrr('<i ''Oil to lu’ from to U" hi;.'l(rr th.in fli.ii uf ihr adjoining un- 
co\rr«'d 'Oil This rlr\ation of friii|Maatni<' . timul.itrs mtidicution 
and itir vin.)rous rrowtli of ihr t .inr-''ln)o; • 

MaiitiJiuJux - Ihiriii;^ m <'nl Nr.ns, ih«i rxlf.iilion of ianr^jmco 

h_\ iniillJii: hah hrrn imTr.mrd l.\ a lioul in i < 11 ain 11 a\s .inan 4acl' TICS, 

• • 

in rxlrattion ol ol 'luiohr jnrhriil in 'hr i.inr hrinr ohi.unrd 

cvT ill !’A\a-l.n loi \ . Tht,' r\(rlh'nt irsull m dtir to U\o iiir. h.innul 
itii|iio\ i'lriils, nanirl\. thr tMr.ssc jiarrl .sy.stcm of rioi)\inr ihr nidl- 
olln^, and thr Sr.irh) s^nrddrr, u’hi^i A pirji.urh tlir laiTr Jnr tlt<' 
iiiliing ojioration 'i'lir i\lr^M*tiar* t LMoovniy piovnk^s a fno outlrt 
or th<'rxtracU'd jmrr at thr poinl of iiia\iniuiii <'oi|i|irr'Sioii of (hr 
anr-lihrc brtwrcn any pair ol lollrih, (lir jiiii'r llowing r*'id<; thr 
;ioo\<‘s, and thrrrforr oul ol conl.irt wilh^lln roinpir.ssrd hi.inkct ol 
ihir passing hrlwcani ihr roll'Ts Tin- gvi.n-.iiig iii-'t ajildlrd'to 

lir front, or '•* ford-rollrr,'" Imt Inm al'<t hrm applied with sm crsh to 
hr hack, or di.Mli.ugr roller. ' • 

T^c fe<-arby hlirrddci^con.hmts of .i hoii/ont.ii aliaft diivm at a Ingli 
pocd, and carjving hr.iiers or haniyirrh, whuh dn\(“ tin* rnlrnng (.ano 
gainst a series oi iionzontal rn;id har.h l)iiig jUsL h<;yond (hr rireuit 
iiade by the revolving hratons. Tlic shaip edges of tlir^r bars (coj' 
he cane into threads, bnt without enlraeting any jui« r The slirr-diled 
natcjial then gravitates to the null where the jimr m rxIraMrd 

' Sto/ar ./ Ial7 \'>1 




•Hi} REPORTS OK THE PHOORESS Oj^^AlTUl^O (’llKMIsTBV. * 

The cajiucity nr rnitput of cuni^ lias bcoji iiKTcahcd by ttiio^lier 
lypc of grootpd roller, desi^oied to ^frip iho entrnn^ f<*e(l of fibre, tlnis 
elbninutiii^f ' slip/’ In 1 Ik* Iliii<l-lb‘iiton paten’t * 1 iifsi^le'' of the ^movc^ 
form an an;^'leof -U)'^and nn'sh uirli sinplai ^roo\(‘s in Ibe adjai ent. 
or co-acfin^f rolloi'. 'Die filuso iindoj- ticatitirnl ih.Jliu.s wrd^isl into 
the groov't's on oiu* rolli-r f)V tin* < ()rr^•^potld•ng iKlgi-> on tlie (o-acting 
roller. As tins gnpjiing aifion is iinlrjM'ndcnl of fin* of the 

roller suifaec, 1 Im‘ rollrrs tnav be made of sferl OtIiiT ni\eiifors have 
attempted to eondnnr I bis t vpe of grooving w i( li I,)k' Me-'-'< InoTt jun <*- 
groovi's, thus securing increased eapacity and extraction. 

A inelliod of nieasiiiing inill.i'IVn icia y. b.ixd on llic ( oiiiposition of 
the (ruslK^'l lane or “ bagfa.ssc," was propo.s-d b\- Lcl\ in ItMI. As 
this value <lepcn<ls M'ty largcl\ on the {piantit\ of maceration water 
applied during nidling. In* has now introduced a " nmvcrsal figure for 
mill per/ormaiK-e,”® in wl)i« li llie .imoiint 'of su(r<isc lost in nulling is 
multiplied lyy a f.ictor n'‘j)r<‘.s('iiling* f lie excess of maecratiim \Yater 
^\)plicd OV4T the stand.lid (piantity ii.scd in ba\a 

In th(‘ IliiilVm-Naudei, pnx I'ss of extr.iciing the juiee. the c.ines are 
lirst crushed in .i null, and the lesiilfing juice (,liter liming and Insiting) 
IS /ilten'd (hroiigli fbe b.ig.isse in a diiTiisiiui batterv, after which the 
juice is washed out of Ific bag.issc b\ water in the same ui.nini'r as in 
tJic diffusion of sliced e.ine or be<‘l This process was first a[ijilied to t be 
.'‘ane in Madeira, w here it is still (‘m plo\ cd It was also te.*'! ed on a largir 
scale in Trinidad, Porto Itieo, and ('iiba. but with le.ss sat isfaet oi y resulbs 
Jloeent impro\emi'iits* of ibis proi css imliide (f/) For. (‘d < ircula- 
ti(^n of the juict' undi'r constant \ olunic *,ind at a high temperature 
(110° 0 )'; {h) Mcicliago at a 'lower fcmpi'ratnte, (StF (') ; and (c) 

Jui(M^ drawn olbinto^tlie measming taiif\‘.it an\ ''tillable, temporature 
The following'iiuproveiiients irlale to the diemieal treatment of 
the extracted juna' 

. Friboijrg^ pro[»os(‘s a mixKire of kieselguhr .ind dicaleuuu phosphate 
(2 : 1) added in tlie proportion of d to 5 kilns pi-r MKH) litres of juice 
afte.r (he usual liming and sulplut.ition. pi'rmitU’ng tin* uhoh* of the 
jui'ce to be fdter-piessed, instead ol the usual subsid.itiou and filter- 
pressing of sediment. ■ 'flic tilh'iing surlace n'lpiired is .bO scj. ni pei 
100 ton.s of cane treat«al. 

A now clarifying agent [iliospho-gelosi^ }>atente(l by (Juerrero, 

’ iCiig. Pat. i;i7J (i!>ir>). 

* InlrtH. J . liU(>, 18,.'l2;y 

^ Kr. Tat (101:5). Kng. Pat 50.‘>O (191 1), J, 1916, :5;i. 

^ Hull. Assoc. Cfnm. Suer , lOlU, 33, 237-2715 , J , 1917, 1.52 



SI •;aR>, \VT) <4l'Ms. 


'377 


rr>|^^l8tft•aj|pr^xl^u.it^^ly of To #pli 04 ['huti's of liiii<‘ (chiell) dKalcium 
j.thos})liati‘) iin<l 30 aiul ofhVv [H'oducfs . fti\i‘rttigHtioiiM 

hv Kriiamr^* tho lollowm^ rasiilis*. h'lltratioji "f tli*- \v]u*U**of 

rfir traati'd jinci* was pr^i 1 K'afil<‘.* 'I'li-- wri^lit n| dry iilior caka 

ohlaiiK'd piM- KXKVlitras of juica \\<is fiAiy |[ to 12 o*ki]o,', as roinpaO’d 
u ii h about 0 Io 8 kilos b\ 4hr (imIui i r\ tn'at nimt. w it li Iniir and sulpliur 

itioxido \U tlir plu^sphoric a< id addrd, loir,>ihi'i willi that piriMOil 

in thr original juicr i,-. uTuvrrrd ni tin* liltrr-pn .'•s i .dsi'. llnoo- 

forr, ri’prosriits a saiiiahlr iiianurr, imludniLr iiit i o^rn^'ii" iiiat4ri 

Adams,* of Hawaii, Ims coiKtui trd f.irtorv i‘\pi‘i iiiirnt0* ax ril.un 
th'' po.'-'viblr ad\antaur-, of I |•('a1 inu: sf|4irat.olv, I hr iirh jnn <■ r\f rartr<l 
l»vth'*fiist mill, and thr dihitr jiii< r o\f ra^‘1 <*d lo -al orall♦'Jl and.rr- 
■nishinu in tin* followin;; mills * 

Tim tniir i<‘(|uirrd for snf>si(lation UMlm-rd, aKo that of 

lM)ihn^' in thr \.icinim pan 'Thr dilutr pm r i oni'ii)i(;d lf>s 11 <lnrin^ 
'iitzar, but lb morr ash, and f'.i inorr ium fTian.thr rn h jmrr 
‘\lrartrd bv thr iirst mill* wdirtl cal' ul.ltrd to thr same drotrr 
sprrial r.hrniiral trratmrnt imuht. br <idop!«-d To uuhoM' tlH*''<‘ iiiijuin- 
U's from th(“. diluin jiiirr. lainr ,uid pho^ph"! i<‘ acid lm\ r >^ood rrsult s. 

This inod(‘ workin;/ lias brru fiiitlirr rlabf)t,ifr'l liv Tiimctat 
riir piirrr jni<a.>. rxtr.irtrd l»v tliu tiist- null aii*l <*iushrr. is limr<l ^jcjiai* 
it'lv from thr iiiois' impurr and dilutr jun r-, cvira-trd bv»t hr Joilowiii^ 
mils, thu (plant i(\’ of bmo (xun;,: adjustfsl io somn* thr ruaximurn* 
>i)ritioari»)n of r.irh juicr 'I'lir later juic“s ai*- allowed t<» subsidi' 
iftrr 1 t( in"find hi'at in", and tlu‘ rlanfirif 14(piid is {nrii mixed with the 
a.-her and purer lirst mill juico b«'{or';th(vl<itt<*r is hral'*d amJ suhsi<h^l 
i’h(', mixial juice m thcA trt*atcd ii»the*UHUid nvninrj' 

OesrJia nips'-’ has < lemoned * a process foj- maauf.i^t -or I mm 

ivdrosulpliite in the. raw 'Iiumi fariorv oi ri'lineiv, /inr hydroHidphite 
s hist’ jircjiarefl fioni /im- .ind sulphur dioxulr .ind tlirn trc*ated with 
■austir soda The mam feivtnrr o| this ^froc s is the productuui* of 
'Ulphnr dioxi^le oas entirrly frei' from oxv^rn, bv means of a special 
>nlj)hur-fiirn,i(u- Tin* nrr(‘ss.iry plant is not <o-tl\ ^ 

The fiirbonatation pyxmss fur tln^ manufaiti^ir of white su^ai (tirect 
roiTi the cane is used in and a few other rfftintni's where smtaf>lo 

miPstonc is obtained hmally. WeinrirlP® fias tmsbtied tins protess 

" Hull .Istur. ('Ann .S'/tC/-,33, 2 11 2.',.', 

' in/ern .Su'/n,- J, I'.IH:, 18, IIS-li;i 
' U.S Pat. 1177832 (I'.tlOt, J , PUP, 07 • 

-* Intfirn Htt^ar J , P.IIP, 18, IH2, 

L'.S. Pat 1084771 (1(11 1), Inlern Hu-inr ■! , 1107, l.'>", ./ , P.M 1, 211, 1317. 
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I>y adding tlic hin<; iii the form drr' powder to a thick o! 

ow grade sugars and raw jui<-e 'riu**'dry caustic lime act.s more 

ui(h*getically ou the ( ulounng^'matter and impurities J:.hau does milk 
of lime, and, by working at lo\S'h- tcmpeivitures, ifie destruction of 
clnco->c is avoided.*' After liimu^L, the magma isdis.soK(Hl in sufticient 
raw cane juice, iin<l carl)onate<l hi the us^ual nianiiei. About 80 <d 
till* colon 1 and 50 of the tot al impurities can be removed. An interest- 
ng leatuh- of the proi is the jjossilulity ol the raw sugar factory 
workingois .i refinery l)ctw<-<‘n tie- usu.il grinding .seasons, « onvertiiig 
ts own raw sugar (oi pun has.-d law sugiir) into wliiti', gianulatcd sugar, 
without r'‘<|uiiing additioiwil plant 
Attempt:*, have been m.uic in subsiiinO* c.cntiifugal separaMon lor 
iltratioii if clarifying (he juice altci <-hciiiH .il treatment, tin' following 
advantages being ilaiined (u) As the scparatei! .solid matters (.s< uni) 
do not retard the escape ol (lear juice,"the separation takes place at 
it uniform spiwsl , (5) Tllen^ being ifo tiltc'img medium, the woiking 
e'tpense.H are small , {<) Less laboiii is reqmied to o^ierate a battery 

ol eentnlug.ds t han an e/ptn ahmt mimluT of hit ei-pi esses k'.xperinieiits 
in 1 hi.s direction were liist made by (k Mat thev in .i Jvtissian beet- faetoiy. 
lleiiot s luiee-eontrifug.d patented in 18‘J7, lias been l<i!I(.wed l)\ about 
ten different. paO’lits, .d which the KopKe sep.iralor is plol»ably the 
hest. kno\\ n 

‘ Kerr" ’ll.IS st.udii'd \ .moiis (', pcs n| iiiiilliple-elba t (wapoiators \Mth 
I he following results, e\piessed as pounds o| watei cv.iporat*‘d p(^3 
s<|uan‘ loot, of hi'afing snilaVe |k'i hour, assnimng s(e.im‘pie.ssiire ol 
5 pel sf}* m 1*1 Inst. bod\, :U’i<l \ ai Ulim ol 2l) liu he.s lii Iasi bod\. 

A. \’er!ieal submerge/I tulx-s (staii'lard tyf'c}.•double elbs i , llbT lb. , 
triple, ll'i lb.*, (jiiadiuple, h 18 tli* 

|i. Ilorj/.ontal steal,u t'iibes, triple ('Ibsu, II ill lli. , .piaduiple, 

■I-5:. lb 

I k 1 lot l/ont .d lilin evaporat ol. <|uadni]de ehei t il On lb 

J). \ertie.d him e\apoialor tiiple elloit. P-2! 11'..^ ([nadiujde, 

, H) (15 lb 

K.'Standard t.\ pe (A),\mI1i spis ial bailie ste.yn ibstribiitor working 
uinler vaenum, triple elleet, Ui Ibi Ilk 
h\ Same as {\\) but woiking under prc'ssure. double elleet, 17 -40 ib. 
,Ci. Vertical double steam lubes, (piadiuple elb'ct, 0 07 lb. 
l^Vom Kerr's (‘xpiTimeiits in lAUiisiana am** ikuto Kico, thi‘ a\ erag<“ 
I'oeilieient of licat l,ran.'^nns.«ion in\a<‘uum jiaiis, when boiling unniixcd 

" Mit.on.i ('!nm h'.ii'i, iniu, 14 , on; nos, luii;, nul. 
littan Su;}ai •/, lUlli, 21, J , lUK!, I'Ai 
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8tnkt'>, ^ta'^ 110. Witli (laii^ l^ivina iliort coils, tlio lu^lior 
IwM 3, I'M ”), ami 174*3 wort ohtaiinMl lOxcludinp thoho ftirco, tlio 
average for < oil,*j>ans was 95. ('alaiKlri^ (K\jir4*>s) ]>ans gave \aliTes 
<i5out 40 liighe.r than forw'oils. 

Xaiulet’s cva|»ur?itnr with ‘'june . iifiJaldr ‘ ;{S1) has hern 

te^teO in a (5ih;ui r.inc faeturv, lmmih: an ineri-ax' of |() I in 

c\ aj)(»rating power’ 

\ new [)iin<i[)le is .ulopted in lie- So<!eiliin<l and Boh. ii: s\rni.s’» 
of ' e\<i[>oT.ttion by •( lierino-eotii pre'',sion ’ 4 he \apoi^r e\(*i\^d from 

I lie hoiling Inpiid in a ^lngle \ es.vel is lieaf ed 1)\ eoin[)ro>sion and i ehmiod 
(o (he Inciting ^iirf.iee of this ve.sse!, t hu''> .ui->hi'i aildiI mn.il f\ ap*)ral nm 
\s lh(* <*ompre,ssor operates eonlimiou>l\. (lie \.ipom (woh^'d hv ^he 
l)oiitng h<pii<l continues to sup|»l\ (he ina-e^sai v heat, .md i ^« ondeiived 
'•n the evti'rior suihn e of the heat ing t nl>e^. 

In the inanufa< (lire <»| iiueU powiiered Sh.i\* and Baker " 

pa^^ syriifj through .i st<‘.ini-heated spiral iinl i? it ,ntain^ -i tempei.ii lire 

of ‘J7(B K It tlien enteis a hori/ontal stininL* apparahi' wlieie it iH 

.- r\stalfised hv diluting with !<» to jo s\ 1 np at I * h' , foi ming a 
. ♦ ' 
finely grained diy ina-'''. Bv \ ai \ ing t he (enipeiainte and anioiint (d 

« o«)liiig M ruji, J*he si/e of (lie ( r\ vfaU ma\ lie regulated 
• \\ llhlllnsd* of I l.iw a M. t 1,1 liii^ t o li.i S e depn l <al I h.it I he .'ix i o^e 

pre'^ent in \s .i ^-te niola -''•es tan lie i ei o \ ei ei j 1)\' im o'K e \ .f pi mg the 
w al<T present, (1ms pro\ mg ( hat w.ilei isiheowh faitnj w hn h*pre\ents* 
tlw Ml't os(M'rom ( r \ slalliMiig \ ft ei « ..m eni t.iHng nml.issrs t o t>9 B>n \, 
and t h- 11 sliglit ly ddilt mg with w al ei, the i f \ ^( a 11 Kt d nia 1 eiia 1 is ( real ed 
in a high-sp<.‘ed et'iit rifngal with i in pm U>rat*‘ dm n i a nd t iTereto^sij larat <^1 
into two ia\ers 'The oitter*lavei (ilMi'i'st, tlie drnnij i ont.iin-' the major 
poition of the sin iose crystals and a minor j'oition’of inipimfies. '1 he 
interior zone or belt, contains ,i inmor poi t inn of t h^' sin ro'^e an([ a nnijor 
portion of impurities 'I’Im* outei belt mnitaiiis 15 of the sin lose 
originall \ present, and. hy .i nal \ sm gives 50 ^ pi i,, i i/at nn^ and 5.> piint v. 

It IS dissoU ed^n w at el to [oi III a s\ i n[>, boifid m tin* \ .n. iniin pati a nd 
trystaliised in the usiiAl maniiei ^ 

Ihe figures given b'^ Williams have heen^nmised 1)\ (ieeihgs''‘ 

who shows that, altliougli ahdul I of the sugar (fontami’d in Hawaiian 

• • 

waste niolassi's ran be reiovmed by Williams’ process, sin Ij e.xtiaitnni 
Is due to the faet that what is leehniealiv (eimed “ waste* mohisses’j 

» 

/’.-/lo En., .'»/>//, I,,-. .-'.I, llIKi, . I'M,- 71 

" I'.it Ls-,1 (I'll-,), ,/ •I'.iiii, njj 

I' hihi-t, Nn,1'.l|7, 10, llll, 1917, .I'll, 

Intryii .Sill/.,, ./, 1'.I17, 1-79 Ilil. 
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l^put^rully roiitiiins ;l Hiiiall ipiai.tilA (irvhtHlIiHubiw hik ro.so, w4iicli 
might h.t\‘'. Ix'oii n*rov<in‘«l hy tim iihua) iih'IIukIh of evaporation ami 
('ooiuii' !l‘‘ (oHMulers tin' VVilhams pioicss coHth' .ual irrational, 
(■oMi]Mi<‘'i with the tnodriti iiM;t!i(j(ls a(lopt<.l in Java. an<l tliat it fai!.> 
to .support tin* claiins of il.s invihilor. 

liij'juniluris t’.irn- molassr^ (ontain.s iho"!. U'^h, of \vluili from 

2-) to JO is pnj,i>li r!i«‘ ii'(o\i-iv ol tills pota-.li icipiires a sjx'cial 
typ<^ ol lurna< ainl I lin li'“al r\olve<| ma\' Im- utilise.( fnr sti aiii raising 
piirpoN« s in t||<- suu.ii llius sii|,[ilement ,ug tin- main fmJ- 

liagJlMHO 

J'lii uiuau molas.-.e> ,ish nuila1ns liom IJ to Jo K 11. < on«“spoilding 
1 o lit) t o 7.J K -t J > t ross and Hams'' | a o|>«e.e i .> piirifv this ash l>v 
frailional eiv'slallisal mu. 'I’liev also nlilme \in.iss«“ (spent wash) from 
molasses ,is a soiii“( e n( pof as|| 'Idle \ iMasse is |taf' i.ilI\ ' oiM eiitrated, 
.n nlilied with ^lll^llmle acid lln*n ea.i,poraO‘'l to linncss. \ lehling .t 
drv hhnl< po\'d«‘i suital'ic tor fraiispoit iii hags or hani'is Hy con¬ 
i' mil rat loll wit In ml sul plini n .n id a |iast v li\ vi .ev.'npie siilist ancc i csidt s 
Mol.i.sses (an ln“ applied to the soil due. t. oi aftei- nn \iug wit li ol her 
materials Ih'rzka adds li.)in 'io to JO et iis weight of giound mitieral 
phospliali', and tr.'ats tin* nii\tuie, witli sullieieiit sur|iluiio ,ienl t<» 
docor.ipo~.e til.' phosphat.' ,iii<l to eoii\'ei| 1 ln‘ polas'-ium lathouale 
Ml the u“ ilass.'s to siilpliat.- 

Asuhslitute forpi‘lro! m mauufai t me.| 1 1 om fei mem e.| timi.isv.'s ni 
Natal, under the mini.- ' Natalite ' - wlin li m a mixtuie ol ah olml ,i.id 
other. K\p<‘i'mients ma.Ie lo the late H^of. •^s(.r \' H L.'wes showed 
that tlie \a['oui presviir.'^ nl ah diol .done at t einpeiat m es from t>0 
toUttVK .nehelow t licxe of l‘rat t s' I‘••i h'ct loti ' pet r<)l spirit. whereas 
those «)f ■ ^^ltallt^^ ' are lusher \ motor-car einjinc (oiild lie started 
with tlic greatest e..se with' N.itallte ’e\eii .U a low temper.itiire 
With .1 spec! ol I JOO i(“\olul lolls p.“! min I IT v.dloiis o| Natalite 
gave the same lesnlt <is 1 -j dhui ol Ivesl p.“t rol 

Ike* kler'" slat es lh.it alohol can he piodiic'd lioni *' hiack stiap 
m )hisse>, at a . ost ol 10 cents per prool gallon, hut It isestim.Ued that 
the total raw mati-iia’ a\,iilahh'. m H S A. an I t’uha would‘proiluce 
onlv l(i2 million gallons of alcohol, or J of the total requiri'iiu'uts 
for motor Im*! l)mnig hH.J, the d*miand for cheap alcohol for the 
nianufaetnre »if smokeh“ss powders has greatlv increased the d*miaud 

Ixcr Iu<f '/ >lf I'tc I'.MU, 7.'.r*) I(K{, Inf-rn N.e/ar •/, l‘,ll7, 19, 

gsi gsa 

Trtfi' -/ , .lane 11», I’M.',, , l|>l.y 70:> 

./ Jnil /•’»(// < ^lem , l'ai7, 9, (tig, J , l'J17, l)Mg 
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fbr •cano* molii-^so.s, raisin^^ tln‘*j>rir*f of tlo‘ lalh'r l<> ^ollt.^ jxT 
"alloii. * * 

U’hcn- i<s not < o(i\»‘rt^'l iiilo .n<'oh<*l on tin* ^pot it, tna\ Im‘ 

,i|'ora(«'! to .t -^olnl inalt'ri.il lor .slii[inn‘iii .iIto.k^ hi |!U-), ov<‘i 
f’ai.tKM) tons (►! 11 fitil'll ihoI.i^n.'.s werr oil in .las a, arai m l‘.H 1. 

over fons, till- oiilpill cf m \ t v-1 li t I'o fa. lorh". 

A < 'uliaii siitrar fa<'f or\' is nianiif.irf nriiiir pa jtor from t ho , rii'-ho.l i ano 
or haoa'"^'* liMVino ih^. mill ■ I'hf j m pi r f.n ion aiijoins t lio >>Moai' 
faotorv, ami o)iip|o\ t uon! \-li\n nion proiliu iiil' toiii»(oh-. oT papor 
piT ila\' Throa Kimh ot arappinu papor .n<‘ pio^iini.i an.l now 

maoliinorw i-- hoirio urorto.l [or (||o mariyf.i. Miro of .ill 'arailo-. of 

• • • 

pai>or 

Tin* niannfa.t tiro of \\iaji[»ina papom lia-^ aUo I.. '^in o.--.^fnllv 

oarritvl oiif at Tro^toii SiiL’.^r Mill, ('uha.-' ilimnir hMo. Tin* output 
IS oonvumnl fo. ,ili\', ami tho m.ij’nufai hiio of othor oi^ulo* of papoi will 
'hortlv lx* iimlorlakoii Tlio hao.msi' is diLrrvff,) with li\o sicam aiiit 
transfornal to hoatars, whoj.* it is niivo.l wph M.MiJnno powihi 

• \ftar baafintr, it is tliiniiod \^iih w.ilai Itrtora «'iilriino tiia papoi 
inachiin*. 

Cana wav js*o\trai tad fioui liltor po v^ i aha l.\ nn ans of l^r^n/oi m 

• ovoral f.ntorio^ in Natal d'lia IT'a \.i]iot\ of* .mo -jivt-s liilorMaka 

ront.iiiiino from II to IT wav 'I'lio iiinlo w,i\ m dark ffi < olour 
and raijuiro^ furl lipr pun In at ion w lii.'h m '-aid'f o )>.• i o-t|\ ('|,n ln*i'** 

h.lfc o'lrailad t lia wa\ ill a piifor form lo iiio.in> of karo^aiia 'Ilia 
I nnh* .1 V molt s at 72 d' I o Jn d ' (' , and ftli-ai hod w .i \ at 7 1 I o 7 iC C. 
It IS a .siiitaMo vulisfjliito for larnuhfa w?i\ * , 

Sal.inion'^^ hloaoha.s tins w.i \ »li\ *niait iiiLT it <Aor walar lonlaimno 
poiassnim (hlomto and diliilo siilphnin ai id at a Campor.il iiio oj 
7iC to ItM)'-' C, air boino Mown throiioh tho m<Hlon wav fo^ -iwaj.d 
hours 

I'm. Him r Sn; \ n Is iM '■ j m . 

Alp iruhuw Kxporfttionls wora ( ai 1 lad out in hol.mddimno )^>2 
arul lyj.'V to oonipara t In^ viald of root^ par ai lo *irid s.i< ( hanna rn hlia.s^ 
ulicn ('ultivaind in rows on tho ijat (< (*nfinonlal motliod) and on 
nnmldoil-u]) drill rows Tho fonnar s\,•^lam }:a\o a \iold oj only I I to 
17 aw t liigliar. atid a sm ro.s4* aontont onl\ t) d to (i 7 luLdmi tlian tin# 
• 

'' .SIO/-0- J , lain, 18, -h'l 

./ Ho;, So. twy, 64, \:ui„ J, laiij, ja ‘ 

/«/ Stti/'ir ./, lain, 18, 

Kiisi Vat MKit* (lair.), </, luch coa 

-* J. DfpL and Tech ln$t Inland, 1914, 14, 471-4^:.* 
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laitor Tli« bccfewt-re erown'aloiii'si<l(* jnangoKls, the reliHivp 

yieldrt ])<*ing aw followR ; 

(groHs 'ITloii.s !) <'.ut. jXT acre. 

(fiictorv \\i'i<rbi) Id ions H) cwt. per acre. 

Mangolds 28 ions 18 c.wt. per acre. 

'riuis ilie faciorv vsa'ight of sugar l»eet was only about half tlnit of 
mangolds 

The averagt; vi<-l<l of w.isjjnl ro(>fs in Noifolb and SufToik ' is 12 
tons per a( re, and ili** rosi of •^rowing, iik hidim: s.-rd, manure, i ulliva* 
tion. rent and r.iies is ill 7s 8d prr a< r(‘ 'I'he prne of roofs m lbl4 
was 2r)s. ',H-r ton f.o r A < r()p of 12 ions w id i Inis gi \ e 1 Ik- fa 'iiht ITd, 
ami a prolit of to !2s id ptT a< r** • 

In Norlhumbcrlaml and Durliiim'" tin' \ield of waslus] roots was 
T'T) tons per, a< re. and iiie a\erae,‘ mmio.'-c <on1ent Id 2ii The 
sucrose varied from 12 i io ]ii 8 . 

In a pai)er on “ Tlie Sugar Iba't- iis Culinalion and Kinancia! 
A.sj)eft,s,” bv It. N. 1 )owbng, ])u]»bs}icd b\ fhe.buirnal of the barnn*rs’ 
Club,” in Idlf), sonic luindu'd fndd in.d-'. on all (lasses nf .-voils, in the 
West of hbigland, gave iln- following a\erage le-niis Yndd of topp<*d 
arid nv.iished roof s 12 ions piu aere ; pin eenf ag«‘ of sugar in tlie lOois 
IH'i); avd ]>uril vof tin' juice 1)2 (l in South Wales, the awrage 
yield of waslied roois was l.d l(nw jx'r .n re. 

'The resnUs of tield-t i ial^ in t he Soul h West 4if Si ol kind, dm ing 1 l)j,7. 
liave been published in a Kepoit bv I’lof \{ A Hi'iiv. the a\erages 
lieing as follow.. d'leld of toppijd (unw ashed) roofs 1) d ions per aere ; 
yield of sugar in f he u»o(s 1 lU t ois p-iaiP-; percentage of ,'Ugar in 
t he roofs - -1 •') n . and pui if v of tin' jiiici' 87 3 

'Die sugar l>eef <'.t,n 1 m‘ juolifahly cultivated inunh'ly different ])art»s 
«d Canjula ’• During IDId, (he liigin'st siierose content was 17'80 
and tha lowest 1.3 -fO At the expeiimental fauns it a\eragi'd 17 , 
the juice having a punt v of IMt The sis d lued w as of 1 hree \ arh'lie.s, 
Vilmorin s Improved A \’iimorni's Improxrd 11, amt Klein Wan/.leben, 
M. l'ot:vlii't*'' records some interesting I'arinulars in a }iaper on 
“ 'I'he Iteet Sugar Induslrv in Canaxla ’ 'I'In' avi'rage vield of roots 
per aere is l(t tons, but viehls of 18 tons are not uncuniiuon. liefore 
tlie war, the price of inip(>rted s«‘eil w.is alH)Ut 810 per 100 lb, Imt 
has now risen to 82') and biglier. Homegrown seed is \erv Fcarcf. 

^ J Hoiird .(.(/nr, 21, !»<;<) 'JS7 

'*'• J , 101 h. 020- 931 

■' /itj} l>fpf of Agrw 1013,212-21.’ 

•' J , 1010. m- U4 
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in IJtali, U.8 A . (iXiK rlinent.'i^liavo rKcn made to raiso s#<*<l on a lar^re 
•'Cale, with M)me sucrcsfi and tlic Pon^inion Sii^ar (’ompain I'' 
«*vj>orim<*iitin^ m*ar H*Tlin. Ont.iri" In ll'lo t anad.j j)rodu((“«| about 
;i‘),(KXUonsof b(‘(‘f Mii;ar abd trd^al>iait inns, parth cane 

^uca^ from ( uba and \\ (‘''l Indies and partivjaw beet ''iiearfroiu Kurope. 
Canada sliould product'•:i1l the -uuMr she (l>n^^lnle^' 'I'he l*ro\ince 
nf (hitano. with l!8d,CtO(i s'p iiiilc'-. has onlv three beet factoru's, \shcrtais 
Holland, with onlv 12,04H) s«] iiiile- ha-' t went \-eiLdit factiTies. 'riii* 
MU oM'-^t'd \ leld of ol l?er crops, ej-i.w u mi ) o( at loii w if h bfei ni f 'itlorado 
and C.difornia, were as folhtW'-N Wheat . r\e b'l . barbw 2*1 
oaN 12 , peas Sd . aTui potatoes 1()2 » 

Tlie i'anailian Soli contains 0 .Ti of pota'h, oj IJiNMilb per acre- 
loot of this lotal, IhO lb is available 'VIu' available phosphoric 
a( id lot Mb per a<Te-foot, and a Ix-ei I Top td I 2 t oils p. r a< ri‘ renioviis 

oidv 1!) lb. The amount of ,'»v a^laI'h*, is ml r.-oeii *1101 >,) abmi'lanf, 
but is made ■.;ood liv' ciop j''*taiioM • 

Slcdda-sa''' ' inv es( ieat toils oil I he v^rowi Ir of 1 la- omai led lollu' 

•following conelll^loIls In an itino'-phere free from taibon diovide, 
[Tints can produee prottiins diuanv; Miii''!inie both m the presen<-e and 
ab-eiice ol potas'siuiii. wlnm di-xirosr-, 1 ev ilIo>e or -iKio-e is*adde<l 

tis a source of carbon This .sV'iit he>is eaO aNo Iak<' pl.i< e wdicii no 
''Uirar i> added, if thi^piani < out.mis oitinient 1 <'s.TV'e 01 eaiin Jiatt-nal 
In tlnv absi-iK e of lieliL, a sitmlar s \ nt hesi', o| prot cm-' c.in o' cur w ben 
fh»^son-'-e of pitroecn is a nitrate and (lie^source of, carlion a <’arbo- 
hvulr.ite. blit onlv ni the presence of a pota-s-sium s.dt Tin- anth(»r 
refers to oilier re^eareln.'s vvl^ieh indn ate.fin- part plaved hv [io'xism luii 
Mi llie assiinil.ilion of c.irbolival/ates , 

Kxpt'rimerits by .Muneraii, .Me//.adn»]i, .iii'i Zapparolo on tin* siipuir 
'onteiit of single beets at <lilfereni 'ta^es of growth .md llie distribu¬ 
tion of tin* siiear in the r(»o| y.ive the folhovin-' results In all eases 
the smalh‘st dilTiTenees in mu ro-^e di^'tnhntrun frarelv exteedino 0 .'> } 

occur in tin* jrnlp, normal to the .ixi-' in tin- upper third of the root, 
helow tile neck Chanec> III the 'U_',M 1 4)ntenf of heets diiniie erowtli 
do ngt follow any defiml*' rul,e Ihe .m.ilvMs of,a heel at any ^iven 
lime affords no erilcrion of its suear ■ out cut at some (UIk-i piTunl 

T'lio loss in weight «»f roots wht'ii.piled in the held ha^ been determined 
hv Shaw.'' K.V[>eriments in C't.ih, witli open pih-.s (»f I to .‘i cwl of^ 
topped roots, pivc a io.^> of 4-7 in IAv**ntv-foiir hours at a mean tern- 


liioi-hem lUHP 73 , 107 , •/ JUIO, TO"' 

^ iSiaz Si^erint. .i(// 'Itn! t!*l-'>. 40, Oo'i Ua7 . •/ . lUlO, 378 
I'S IVpf Ayru . fliill V. luy A).ril 7, p 13 ■/ 
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pettaturo of '13° F. In Kansa*, an dvcrage daily loss of 6-48%»wa"» 
fojind during four dayn, at teinperatures bet'ff’OPn 4° and 67° F. Open 
pilea of about 5 owt. of toppud r< 2 ot.Hnshowcd an aveiagc! doily losa of 
2-9/ III (ivii (lays, at a ■|iican, toiiipnrature of 17° F. (Similar pilea, 
protoc.tod by a oovoring of licet tops, gave au average daily loss of 
O'G,/'. 'I’he, losa of aucrose appears to iio practically negligible when 
wtorod under tlie above conilitions for a few days. 

MaimfiichdT, The N'aiidel. system '' of diffusion vvitb foreeil eir- 
eulation was lirlit applied in I lie beetsm.'ar factory with marked success, 
and HubaiKpiently appln-ipio tlie extraction of sugar from the cane (see 
p. 379). 'rile forced cir illation during dilTii.sioii of beet ensures a 
more uniform extraction of .snerose from the sln eil beet, and a corre-^ 
sponding liiglier density "f I lie juice drawn olT from eaidi diffuser. 

Naudet" has also ap|ilieil forced circul 'dmn dur'iig eva|)Orati(m by 
multiple effei’t, ..itlioiit employiu.o pumps for this jHirpose. The 
'iUicc-inlet to caidi vessel is placed just ajiove the upper tube-plate, 
and commiini.'.ates cxt.'rnally with a juice-outlet at the bottom of each 
vessel, forming an external circuit The juice entering each vessel' 
(from the preceding V('ssel) passes through an injector [ilaced in the 
externai circuit, thereby causing an upward current of juice therein, 
and a corresponding downward current over the heating surface* 
within ^he vessel. Additional heating surface may be secured by 
adding a vertical tubular heater to each exterior circuit, between 
the injector and the juice-iyilet in eaidi vessel. ^ ’ 

Owsianikow” has introduced eryst.-lhsers with communicating 
pipes Nj such a manner that the. ma.sseciiite added to the first vessel 
displaces an 0 (pial wofghi from vessel to vessel until it iin.ssoH from the 
last ve.s.sel into the eeutrifugal “ mixer." lie claims the following 
advantiges for his system over tlie present system of separate vessels:— 
(^) As the full capacity of the plant is utilised, a given quantity of 
massecuite remains longer under treatiuent ; (2) The entire output of 
masBocuite is more homogeneou.s and more easv to euro , (3) Too rapid 
cooling is avoided ; (4) Boiling can he done in small pans, and there¬ 
fore more rapidly. , 

By'produHs. - without leaves can be u.sed for feeding 

' horses, sheep, and pigs.^ ' The crowns and leaves form an excellent fodijer 
"for cows, if supplemented bv other food. ^The leaves should be kept 

" Fr l>ut. W66S*« (1913) i J , 1914, StD 
•“US Pot. 1190317 (1910) ; J , 1919, Oc; 

" Sugar, 1919, 18 , 41S. • 

JouTH. Board of A.grit, 191f>, 98, 750 790. 
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drylandA silaij*^ tan ai'O !>♦ inado. If artificially dried, tlie 
rcsultiiiLT fulder to iifcado\\ liav. 

A po\sdt‘ry fertilizer is prepared fr(>m*i)«-t‘t-iii<»lasM‘s by WilkeninL;. ’ 
The niola^se^^* are inixetl v.ith jieat,*and inoculati'il with :i/ot(>])9fcter, 
which decoiiip<».'-e',* the Ix't.iine. ’fho ^D'ated mixture thei| ctuitains 
about 2.”) water, To ^ hit^o^nui. b*7.") pota''h, and ].'»•() htiiniis. 
SutliciiMil tup<‘rpho*phate niav In' .iddi'd to cause the mixture iDeontaiii 
:] pluisphorir add. ^ 

A companv has Ixrn formed to mauufattun* pot.mli ^dt-' fiofu wa''te 
IxM'l molasses of the Maom ^lalt DiNidlerv C'o , at SaU'^.dite, ('.dib>rm.i, 

rsA. , • J * 

llrrzk^d' prepari'S a frrtdizer from uast<' water.^ (StelTm a^il (tsmb^is 
prures^es) of t he berf sn^ar faet<u y by e<uieent rat iny t o oa lb l \*a lal t real - 
mvt \wth siilj'lmne .u-id. e<piivalent <<• the t«>(al lime and alkali pres.mt . 
Cahmm .supcrph(»>ph.ite, nitmi^^umu-' animal refu.-'e. aitd •'awdiC't are 
th<‘U ad<led. and the mixture dtied * • ^ 

III 11K)I. I'A'ame produced l'»-S imllinn Ldlhui.s of altyhol Itoin beet 
. mol.isst's out of a total ah'oh(»l-|irodiiet nui of }*.l t> million ualhui'^, or 
27 8 from mola^'-e.'-. In lln‘ .•'ame \ear, (brmany pUMlud'd 2 •bh 
million oallo|is*of ’do alcohol from In ' t molas.so (»u( of a t'^tal pro- 
• du( lion <»f 1 (►!-8 million Ludlons, or 2 I from inola>-^es Dumro (lie 
war, (bTMian b<“el mo!a‘"-)d have breii imeil for the proilii< tlon#!f mmsI’® 
for foudstulT and fodd<T. d'he vea^t em[)!<»\«*<l for this purpos.* prt)-* 
dtir-es no alcohol, but multiplies t w n e a^ lapidlv as ddliilcr''* Neast. 
It isypo.vnin ililuted molasses. ('ont.iimn;;*added ammonium and otln'r 
salts, dim deiiiaml for this nukrieri \.*ast. for hum'^n (oTm^nitJtnAi 
lias led to the constnn^mn of.pla^its ea[)abh‘ of [irodiieinc from 100 
to lojOlH,) t<ms Ilf \'ea''t anmi, illy. 

Til i: lii.i i\im; Ixihm ii\ 

• • 

%. . • 

J}f<'oIorisniij cmliojts d hese po^^4‘,'>s a* mm li hio)ifr d''cohjri''inf' 
[lower and ar^ said to ab.sorl> more orirann- and mineral impuniies 
from siie:ar solutions than bone-char, din* mode of working al'-o dilbVs 
uroa^Iy from tin? custofliarv jiractiec in tin- reAi[^'ry ; filter p^e^^cs of 
small capacity bein;:t substituted for tJie larec I ^me-char filters or < mf crn.s. 
rilter-prcssinji: performs tin* double function <tf scjiaratino thi* (arlnm, 
after it ha.s acted upon the liquor (so that it may be used ae.tin), iind 
simultaneously removinj^ all suspended impuiities from the liquor. 

In* Su^gar J , 1!HU, lUl 
US. Pat 12l24St (1017) i UU7, 30H 
, ■” Uayduck. Po^yteckn, Ges. lierhn, 1015 1910,323, 
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thero])y with the Tailor d)a<;-niters now u^od. *Furttpn 

tho vc^etahlr carlxins i an b** revivilieil bv^ i henrical treatment, thereby 
(li.'^pensin^f with the kilns or fifmaces reijuin-d for boTv^-char If tliese 
carbon^ t-an ix- niami faclnred < heapiv, it appmr.s po'tsilth' to (Minibinc the 
nianufaetiiie «)( law sipear widi th'* rdining ojifialnm in the raw 
sugar fiu:t<Ty. Ibiw sUL.Mr ((ane <*r li^M-t^^wonld l>e in.tnufactureil 
during the, crop htMson, and sui''^<‘<|iamtly reliiH'd (Iniina tlie interval 
between llie ci-oit seasons, iio additional niaehinerv beinv iiercbsarv. 
d'jiis lias aln-ady l»ern <loiie m two l)ut(di beet fac‘oii'-s, working with 
“ Norit. ” in tin- propoi i mn of l! ontlieweight of raw .'Iilmt treated. 
Tlic earli<’st p.ilrnt fop pr'Mlin mg a very a<'li\^(! <!ero|oiising rarbon 
froftl wood appe,!!-'' \it be that of Osfrejko. " Woofl is treated with 
ft solution d <aleiiiin or tnagneMinn <-hloride, or with lademm aeetatc, 
b('fore ignition out ol <'ontae( with air 

Mori' reeiuit. { ati-nts aii' as follows 

i-lhuuiard, Unle, and \ieol, I'hig. f'at. .Iiilv ol, lOlh, d., 1910, 

1212 . . 

K. M. Cailin, i: S. I’at. 12l9l;J8 (1917.), 1917, 197). 

Investigations were ennied out bv a eonimit.((sd^ of the lloyal Soeii'ty 
ou the ]>roduetion of iheolora-ing carbon, similar to tIn^ <leriiian and 
Dutch ]>rodpets “ lapomie ’ and “Norit ” It was comduded tliab 
“ Kponite. “ is made from a mixtun' of coniferous wiiod, mh'Ii as pino 
or cedar, and angn*spermous wooil, such as jmplar or willow. Mxpeji- 
monts were made on w illow and cedar undi'r the follow mg e mditions :— 
(1) Natural wood witliout- treatment; (2) treated with milk of lime; 
(.3) treaied with ('alcium acetate. Tlu'se w t<' cartumi^ed at a wdiitc 
licat in a salat lander crmable IkmIimI In a bletclnT radial injection 
furnace. 'I’lie ic,-,ultiiig carhon was washe<l, tivst with hvdrocliloric 
ftcid, tlieii with water, and linally heatt'd. 1‘rocess (1) gave charcoals 
•usidcss foi dc( olon-mg ])ur| ses . (2) and (3) gave verv aclivi' charcoal, 
e(]ual to “ ixpomti'.” The* eharcoals ohiaiiicd after treatiinuit with 
calcium acetate were slightly more aeiuc than tho.ve ohtaim'd after 
treatnumt with milk <d lime, and tin' typo of wootl treated had little 
or no mtlnenee on tin re.sult. 

Sauer eliims tliat wln'it was]\ed Taw' sugar is treated witli “ Norit, 
70 ' of the loloiir is removed hv 0-2.3 and lOt^ of the colour by 
. Dwing to the small quantitv of water required to wash out 
the sugai liquor from the cakes of “ Norit ” in the filter-presses 


-'■* Kug. I'.u i.Si m (luoo) 

Chcm. J , 1017. yopt 15, p. 21b ; J , 1917, lon, 
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' l>^<jrc tlic Littrr r'‘\i\ iThmI^ aiu\ tin* siiitabihtv of these \\ashijiL»s 
for “niellioi:” fn 'ii* of raw sULrar, the i>ormal fu<‘l eon- 

euin|>iu)n of a irlin.-rv woiihl lh‘ r-Tluta-.l hv "S) 4*n suh'litiPtjii'^ 

Xorit ” I'oii.' rliar , • 

J’ellet" has fii(‘ (tecohaisife.', pow.-r of *nutii< n)ii> mrhoiH 

relatne to lakiti sl-tixiard *ilis r \ |'rnnirn'wxto made 

with solutions ot*ni<'I,is.r>. a* idili«‘il witli h'.'h.n iilnui a?)d suljilnjrous 
ands. [)i<‘pat<'d dimtiL: tin' drtcniiitial ion of -sin !"■-<' io j'ol.niv oj'U* 

met hods. 'I In* <',irhons in\ ('stioatr<l L:a\ e d i iT-'i'nif i - 'l.i h \ i - rlli.^ifinu's ni 
the ])resrnce of t h-'si- ( w o aei-ls. j in* ordrr of I Inm .o 1 1 \ ii n s la-iiio as 
folhrws —(n) Ifhloj ic. <u al * !^polu( .< * | , laftoi.d, li ; 

Flandi^ic, ; I’larnitiLt 1 ; Sjn-cial rariton fur \\iin'-«, o^ lMine*rhar 
(fresh), d , honi'-cliar (w.ished with ami}. S , i h. rr \ -s( mix - ,',t (/;) SnU 

2 >}inio'(.‘> (i< nl />//>»■/</ Mjxinite, I , hiandi.o', I , lattoi.d. 1’ . Sj ecial 
carhon for wines, ; hone-ehar (wash<*d with mid), ji, l-'laininLS 7; 
bone-( liar (fresh). 8, eln*) r\*-t ftne, :'i • * 

Weinrieli'-' eIi(|l|■'e^ fin* 'i.Utils m fa\onr <d \oiit,'’ and reeawls 
all ve.eetal'le earhoiis as inh-iior to hone-char tor j.ir^e* .scale oj'erations. 
Jfe clanns ili.it lione-ch.ir retnoM s as mueh colour as an <‘(jn.d vfilumo* 
of \CL'elable..c.irhoii, ainl, in a<hltt!on, lenioves or_nuiic ami mineraf 
iinpuniK's not absorbed by vi'yetabh^ carb'bi-v • 

V’egctal'Ie carbons nia\ abo be used to fa< ilitate bltraVnu^cd rofinery 
liquids. Wijnl'i'ry’’ emploNs () to 1 op the wciniif 'tf suyar fti 
^l“utK/H, d'lie li(jiior ol)i .11 ned from I< x) | oim nf < ane .sny.ir, of fid polarisa¬ 
tion.'- 'ft er*(his t re.it nlent, re(|uir.*d onlc K) .s(^ ft. of ftlt mny surface. 
Tho same. ln[iior, (realoil with 1 of )\P 4 ''el'_'uhr. or >ilh [diosj()iat«» of 
lime, required lo.OtHn .si[* ft , at#l, wVlioul. an} treatiinuitf required 
00,000 sq. ft. (d liltenny sififaii* » • 

Murko“ rtdines cane .suyar without bone-char <‘r other forms of 

* » 

carbon. Ibiw (nine hu<_r;tr is mi\-'d ;\irh iindassrs to a ihnk ina/tui.a, 
separated therefrom in cent rifuyals and piry('<l with waV'r. .'life, 
wafjh.id ('rv.''Lvi.< uri; la w.a. r t.> .i ...\i n|i,..'i.l (ri'aI.‘.'1 with 

milk of liin<‘ in tho*proi.iirtion ..f () 5 to 2 CaO of tho dry .sufmr 
present. After boiling', the synip is carlionaO-.d until tl..- alkalmity is 
reiTuccd to O'I Cat), tilt.-red, treat.-d wit h'sulphur dioxide until 
very sliahlly alk.iline, an.l ayain filt.'r.'.l. Tlie .dear syrup is tli. ii 
boiled to massecuito in tlie usiVil inanner. 

# 

u Jlult .1 . C/nu, ri|.;. 33, L’-'0-327', , l!)17, l.t.l 

si.,,„r J, i‘.m. tof, ui.', ./ , i'ii7vnoi; 

Knjj, r.Lt Its') t (1'll “i) , /)./’, .Scyer ./, injtt, tut ; ./, I'.l ti, 4.32 
■" Kiig. Tat OGOl (I'Jl.t) ; ./ , I'.IP!, OIS 

. 2b 2 
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REPORTS OP THE PROGRESS OP. APPLIED CHEMISTEY. ^ 

MAN'UrA(-TUKE OF SuCpjiSE ^ROM OTHER PLANTS. ^ 

. • 

Palm. - In Imlia, about 10 1 . of tlio lioiml-grown sugar is made 
from palms, mo,lly from tlu; wild ,date variety (Plianyx 'iijlvestrii) in 
Bengal, and Iroin'die palmyra, yalin in Madras. Palm gur is darker 
than cane gur, due to the alkalinity of the jydiii juice acting upon the 
reducing sugars ilnringboiling. Aiinetf’ overcomes thi.s by previously 
iiciitrali.sing the juicn with citric acid. 

iS’orr//(Mm,. 'I'hrei' practiial nii'thods of delecal^liig sorghum juice 
have been sludied bv ,\iidersoii,nanicly, (1) heating and skimming, 
without addilion of limi‘ , (2) de.fecation with lime , and (3) defecation 
with aeiil r.dciiim piio.^phiVte (.b lb. per 1000 gallons). Method (3) 
gives rathe;- belter svrnp than method (2), but, taking into account 
the cost ol working, melhod (2) is conshh-red ]iriderable. 

About 17 indlioii gallons of .sorgliiini syliipweie jiroduced in 1900 
in the United Stat'es, am' the indiiscrV has since then develojied in 
c.ertain distiiets. The, aver.ige cost of i>roduetion is i-stiniated at 
19 cents (Did )'per gallon, .lord.in and Chesley'’ give the following 
'analyses- Total solnls, 7l-li; ash, 2'1; sucrose, lO-O; reducing 
'sugars, 28-1. gums and e.vtraidives, 1-0; and aciditv (as tartaric 
acid), 0-8 . Till- "gun's” consist largely cif slan-h aiid de.vtnn.. 
Tlie svrii)) slumld cont.iin a't h-ast 70 ( total .sugars, not more than 
starch and gums, and not more than 3/) inineial matter, 
il/up/i'. ('anadian maple syrup is legally dehned as made by the 
evaporation of maple sap, ,iUid containing not more than 35, of 
winter. Tig- dry. substance should meet all the standards for maple 
.sugar. '■ ' I " ■ 

» "t 

I.NVKRT SvKUl’. 

In 1911), more than two million gallons of invert sugar .syrups was 
itseil in the United States. -Jordan and Che.sley’s give the following 
coni|)ositions ■ -I'he " light syrup ” is made from refined sugar, and 
contains from 70 to 7.8 , invert sugar, and from 0 ,5 to 4 < of unchanged 
sucrose. Some brands contain u)) to 33 ( sucrose. ” Dark s_\Trup ” 
i.s made from raw sugars, or mixtures of (1) invert from raw sugar und 
molasses ; (2) " light syrup ” and idolasses ; or (3) invert with soured 
honeys and sugar-house wastes. The •" dark syrup ” rarely contains 

<'■ Agnc.J Jiidia, 11117, 18, -ttg; J., 1!)17, 1022. 

J. 1ml. Emi Ckem , 1917, 9, .192 ; J , 1917, 602 
u J. Inil E'lff Chem , 1917, 9, 750 ; J., Ial7, 1058. 

Loc. cti. 
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suoAK.s,*STARrnB.s, AND ori^. 

m(fre than 72 5/ total sugars,•a vafving amount of uhirh (18 to 73^,;) 
is invert sugar. The ii>ii varies from 0 to 3- o . ^ 

The invert s-Vriip “ Nulomokne ' i-' a suh^titute hu’ glycerin for 
])urposes in which a non*<lrving ami^ snficning material is required. 
Jt contains about 81 of invert sugai^. J8 \\at<'r. and *U)lv traces 
of Microse and ash. It i» miftmfacture<I by builuiL^ an .u|ueous solution 
of refined cane sugar with a small ipiantitv of ciiiic ai id and bleached 
gum arabie, in a steam-jarkeded pan until tie* boiling point reaches 
F. Steam i*s then turned off, and cohl wal^r added to the 
s\rii[) to cheek the hoiling The hot ''\rup i'. ihen^apnlh cooled hy 

linwuig oV(‘r mef.il prates, between whiili '*nld wati-r (ireiilated. 

• • • 

OniiOR SrcxK.s. • 

t/7«C09c.—Instead of tr«‘hfiivg 't.inhy ma(»-iial in [uilk with aeul, 
lludmaiF'^ allows a s])rav of .leVl ^o react with the star( |,i in the ham of 
dust, hv forcing the sta^^ll and arid tlirougli suitablr lui/zlc'' lutoVi 
(losed vessrl, 'Fhc air entering tin* no//lr,'s niilv br pir\luit'-lv liratisl. 
Thr same elTeet may also be obt.iinrd b\' pa'-sino thr st,ii< h through 
a \ ibrating se^een, or dow n a \ liaat iiii: ( h uf e, an<l t In* a< nl spia ved uj'on 
»t during its fall. 

A continuous tyjte of '-tareh (onverting apparatus is jr^mted by 
Sovereign and Jamders^P the <s)n\rited s\rup bfiiig diM h.iri'-d at on» 
end* of the apparatus, prop<trtional to tin- (]uantit\ -d .i< iditlcd starch 
euKdiua at*thei other end. The advantage of this -.xstmii cmisi.sts 
in the uniform composition *of the ))r«M]qct. 

It lias be<*n pro{>ose<V^ (fi (unplo^’ }[ifc(>r Iiv>(}<n(L .Vc lor^aeehan- 
lieation of .starch. To obtain n* jiroduet rn h in g!u,( 0 '< •-i txl lontaining 
little maltose ami (le.vtrins, the stareliy material is hiMtVd uud< r pressure 
with dilute acid, transferred to a elostsl vat, .ind s(‘rdrd witli the mould 
at 10® C. Air is then Mown through tin* liqidd. Tin* treatr<l 
is concentrated and yields a eoloiirh^ss svnip, without tnMtmrnt witli 
charcoal. Products ^.-uiilaining a high prrerntage of drxtrins are 
prepared by em])lo\ing certain acids in (he preliminary dige.^tion, 
an(>al9o by aerating more strongly during saecltariiieafion 

In studying miita-rotation of gi^icose, Ilud.son and J)a!e'’* [*re[)ared 
pure samples of a and /7 glucitse by hydrolysis of mai/e stanh, and 
• 

US Vat. IISIOSU ('I'tlfi) , .7, lun:, 018 
“ »I 1 K Vat 168U2 (1'.»14) ; ./, 1UI r.. SSi 
US Vat 11 h;uo,s (lOlC), ./, lUltl, 7.v> 

Fr Vats 47.7781 and 477927 (19U) ; , 1010, 61, 11 70 

“ J Amer Chem Soc , 1017, 39, 320 ; J , ltd?, 340 



390 


REtJORTS OE^TEE PROGRESS Op'/PPLIED CHEMISTRY. 


cry«tallis;iti(jri. from solution coi^caiiii'ig acetic aci«l At ordiu^fy 
teinj)er.t(,nres, iuid wilii low ari<hty, (lu* a-^!uco|i(_‘ prcdoitiitialcs. At a 
lii;^hert(uii])rr.itiin‘, and in tlie. prt'scnce ol nion' ai et.ic a( ?d, tlie/^-glucoso 
fvi)arat'‘s, Afhu' rcrr\'.talii-inuc tl;<‘ v-Lflu' o.te i^ave an imUal rotation 
of -t-1 ai)d tie' iim- ap I'mlial lot at inn of + 'JO 1)^ 

The fi>llowin'^ modillcalion of Ji«‘Iireud\ rn. ihod of {jrepaiing pure 
/:f-glueo.se is propound hv Mangatn an<l Acree. ’ a-] textm.-'C IS dissolved 
coiuj»let('ly 111 Iinilim^ pyiidiiin, ('J“) grins iii 2o r.c ) and tin* solution 
allowed to ery^la’ii'^e, lor tweiily-four hours in an ice-hox. />'I)exlroso 
separates ssith miyi niole< iile of pyiidiiny whieh it Io.m-s readily in the 
air, IV I <i( VI) liW'v snlphuiie a* nl. or in an o\enat riO'C. When the 
jiyridine is I'ooiplel'hv remove<l, the, prnduct shows an initial rotatory 
powi*.r of 21/' to 2o h ThiyMeld is TD to Kf) 

LactoM’ In llie inaniifai'l lire ol hutose from wh“y, Undiield® iieats 
the whev under'pfessnre, in the ahsems: of air, to roavniate the non- 
HU;j;ar. The Inpinl is t heu ( oo|e<!, liltcred. and coneentrated t<) a svrup 
tn vnrno, and lin dly pady'i'ised in herniethailly closed v«‘ssels. 

[/miliisc. A nielhod ol produi'ing I.evulose from pl.ints containing 
,|imlin IS (le>ciihed hv ('.u'tiiT S.u 111 - Kc lie.1'Iie judped material is 
treate<lwi! h aeid,(’r a suit able fcrmeiit, t o is mver(. t In* imiii n'inN') hcvuloso. 
An e,x<‘ess <•! lime is ad<'ied |(> 4 prei ipilate, caleium (anidosate, which ia 
separated vv liller-pre'- ing. and w ashed w ith water It. is t hen decom¬ 
posed hy <Mil»ome, sillplome, <tr siiiphiinuM ai ids, the insnluiile liino 
compound filtered (J), and the liUered Inpud concent rat I'd and 
crystallised 

Anaiysps of jm\i‘s from Iweijy vaimtics nf apjiles hy Ivdf” gave tlio 
following results .luiee from hlte, n varieties of Ameriean apples 
contained from 7-'J to 12 total sugars, imduding T-d to 31-2/ 
sucrose, od'o to 71-7' levulose, and o to 37 G dicxtrose. Juices 
from live varieties of French apph's contained from 9 I to 13-8% 
total sugars, inchiding 2-1 to 2'J 5 siuros^p 38 2 to 7t-2 IievuJose, 
ami 12-3 to 23-7 dicxtvose In everv instance tlie amount of hevuloso 
exceeded 1h<' comliincd amounts of sucrose and dextrose. 

J/ad()sv - Kaufmanu''* jiroposes to extract malt and Separate 
the aipieous solution, 'hhe residue is treated with more w’ator, cassava 
starch added, and the mixture (sp. gr. lylt>) is kept at GO^ to 70^ C. for 

J Jmn- Ch,’»i Sor . l'H7,39, OCm; .7, 1017,730. 

V s Put igoh'L'T (loifi), ./. i!Ur>, 

Fi\ Pat 17101:) (lOlSI , J , loi.y 727 

.7 Itui Kmj Chem , lUl7, 9, oS7 , J, 1917, 003. 

« U.9 Pat llSlUiO(lOHi) ; J., lOlfl, 703 
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30*iuiiuitO':). After au*i cinJiiii; to <i(V (\ ilie ai|ihM»us malt 

extract is .uMfil. ie<lu*i'nu_: ti!e deH'-iiv (o alioiit. 1 TJV. and the mix¬ 
ture is kept t<» ♦Tj’ (' lentil .■'arrliai i:i« aMoii i-> < iniiple(t‘, after 

whiefi it IS liher-pie-sseil. • * 

atid Saw \ er'’“ pi.-pai-’d t!e‘ piiD* siiL^ar from 
iM'eds of t Ilf t aLOie. palm U pluis iukU /<> -// Iw li \ drnlN ^is with 

sulphuric ai id. * 

Mdihi'is,’ lliidNiin ^ind Hardiiif''''^ f<'Miiftit pine r.ir'in<is<‘ with 
hak“t'.' ^'fa''( at ni^liiiarv teni [>eiat ui e< Afh-r frinumi ilaoi'is <'om- 
jtlf (4‘ (t liii fy-'-i \' f *) f. a t _\ - fitdil lemi ■v), a 'liehf nf l),i le h-ad acetato 

addetl and the Ihpiid llltflfd. Ill *hf t il 1 1 a 1 <•, I h «■ r\<i-vs of h'ud is 
pna ii'iTat I'd In li \ di <f-lai ■-ill plmle, and t lif f f-s *> f li \ (Milphide 
leiiiov f(I fi. i;i t hf lilt ra(f he .i eiirimil of aii Tlif Inpiid i < * ■•iifenlrated 
to a svrup lu lyinm. '.la aleohol addfd, .iriif liiialS a ffw ;i\''(a.ls of 
pure meliliioso to indin < rx ''t.fllmal loll • 

A ijldsC IS pi f [>ar«‘(l fi ohi < ot I oiiM'fd jill'-k'' )t\ fill' folhn; I ll'_: lilf f liod of 
Hiid-'on and Hanlim:''-' 'I'lte matfiial i- .-ii.'ifd ni i^ilute amiiionl?i, 
boileil wnh dilnie -> 11 ! p!i uric ,n id to h\diol\'f fhf wlin. neutralised 
wit li llimn sf pal . 1 1 ed ii oni I al< luiii sill plial f .e id tIn d w il h pho-iphoiic 

.acid, de< oloyreo'd. < on< eiit ral ed, a ml t r \ .-lat 1 1 o'd with tin - aid yl aleoliol. 

ha horef'-molatisl do ijiapi-. oi n la-a -ue.ir ^/-ii.inno- 
ketohept o-e fioiii S .d kilos of pidjifd A\oi tdo or \ 11 t‘,'.ai'tr p^ir [Pvr.'-ca 
grails'll mu), d'his i'^ the limf li(‘pt<i'<‘ rnolalf*! liom a nalufal soureo* 
u nr'lts at ld2'(' without <h’i ompoatioii, i'> not In menl able, s[>e<.‘irio 
rotatw.' power |^'/ |”^ ajiout + 2'.f ’ in a<pieous xoluiion. Tho 

pd>roiiioplienvlhvdra/'nif -dieli-s at l/'J’.tl, ami thf plien»Io.-#izoae at 
200" C. Its conlifui.ilion is ,* , 

• II II 011 OH O 

011,011 -Of'- 0 • (; i O ■ (HI OH 

» • 

OH OH U H 

Another heptose siiuar was found I)y ha k’oiL'e and Hudson'^* in the 
leaves And stems of ^tthini .spff/u/<//r (om- o^, tin- stone (io]>s). * Tho 
sugar itself was not molated, hut ( p.^talliiif jhifn\ 1- -iml luoinoplien)!- 
osazones (m ])t. and 227 ' to 22S' 0 , ji'-viifc t u fl\J wi'ie prepared 

and analysed. The heptose is nonhTinentahle, and is not o.xidi.sed hy 

» 

»* J Amer Chrm S,,r . 1!I17, 39, 1-70 ;’,A, l')17, )<;7 
®> Amrr Chem .s-,.-, I'.lI.S, 370’73 1 , I'.Ui), 0! 

J Amrr Chrm X„r , 1017, 39, 1038; J , l'll7, 730 
“ J. Uiol Chtm , 1017, S8, 511 , .7, 1017, 329 
« J. Biol. Chem., 1917, 30, (11 ; J , 1017, 731, 
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hrominc. As it yields two li(*j)ti<jols tn reduction, it is regarded «s a 
ketOHic 

Anai>\ >ii:thoiis. 

,(.f) Suriosr. 

'Die V<‘nt/ke sugar s<'al(‘ of sk eliarnnetVTs has lnt Inuto keen Lased on 
tin* “conversion factor” of I<)() Vfnt/,k<- dl-i)o7 al)soluti‘ rotation, 
din^ to tin' work of Herzfc’ld and Schotirock. v\s tins factor gives 
ci lonc'ous Values for specific rotatory jn»\scr, tin* \ ••ni/.kc st ale is only 
iil»pro\imalcly tine. Tiie subjia t lias n'cently Immoi -tudied l>y I5ates 
and .lackson/'of lln'U.S l^urc-au of Siandards, hv nnMsurmg |he rota¬ 
tions of solutions of pure sucrose, ^iI^i on a polaiinu'tcr with jnono- 
cliroinatic- liLtlil, and again on various tvpcs of <ju.irt/-wI'dge sacchari- 
nodors with wliitt‘ light. Two sources of, iiioiuk liioin.itu* hglit wvtv 
used, nanu'h', sodkitn vapour,{A .oS-Og o \ ) and incrcurv vapour 
(.1 hltil ' .\ ). The mean value* (d ten '‘.x.peiniicnts gave the follow¬ 
ing r^‘su]t'^ (-1) A normal sucrose solution (gd-d giams in ItXt e.r. 

imdiic) ga\i- ahsolute rotatlt)ns, at gt) d'.. of 31 dl7 ( = oStlg-r)' A.) 
and -10 7d3' {A oKW' ) (2) 'riu* s.um* normal solution gave a 

eaeeharif.icte‘r residing of ttt)*8tl, S. on the* ller/frld-Sclidnreiek seale- 
{•■)) Ttu' eemveTsion factors fc-r tin* two monoe hreunatle Imlit sources an*: 
lOtV sugah seale* ‘ll-llg()'(A oHtig ' \ ). anel lit (IdD (A ^=r>Hll'k\.) 
at 20" (' , as eetiupared with gl-driT (A hS'.lg 5' A) hy the ller/Teld- 
JSelmnreM-k faetor. , (1) 'I'ln* ^dith'i’e'm i* lie-tweM-n the ahsolvte rotations 
of tlie normal <iuartz plate*, and the* imrme.l sugar '‘eilution is () 003'^ 
f(T A ^ fjHOg-r)’ A., anel O-OT^, f^r A ojiil A (o) Tlie difTcrence 
in rotation in,sugar de'gree*s (eahiilutid from ah'-eilute* rotations of 
the normal sugar soluti/m on the* sae-ediarime'te'r) fee; the two mono- 
ehrom itic light seuirees was 

Ueading (A hUH ^V.) Ke*ading (A :.8iig :>' A) 0 10° S. 
(G) 'Phe .spe'cijic rotation ed sucrose (<-ah-ulated freun tin* ahsolnto 
rotations of the* normal solution) for the* twe> imeimcl'iT'unatic light 
solm'Cs wrn. : .„u a 

(7) The ayn'cnuMit Ictwecn tiui acci'iiti'd value, and the 

above value (>ii 52'.) for sodium li«ht, is iii contrast to the di.s- 
aereciiieiit ln'tiveen (Hi-502“ and (;(’r(;27' based on the Herzfeld- 
Solidnroek ooinersioii faetor, thus eorroboiv.tiiie the new conversion 
factor ,3l-(i2(V’ (A -= r)892-,') A). (8) Tlio calculated tliicknoss of the 

normal quartz plate elves l-OWl to lobOlO mm. 

of Bull No 2()S, 1 lUi; xee J, iSllG, 1120 
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Im tho (iRtcriJiiiiiitioii of siuToA'O CliTiit't s im^tlKul. tlit* ju'ciirucy 
of tho Horzft'M f.irtof ^ 1 I'J’tJR) h.is Ihmoi li\' srvcrjil 

oliemists. Stanvfc liiaN povsihlij (IiITitimu i-s of (i | m tho 
olttained (>y' timiIiiio iiioio>or h-s.s i.rompiK .iftor Koviil 

lias found vari.itioiU froni I to 1 li 'A'.t Walkor 1 I2'!)2, 

liased on (>x|MTiini-nt-i \\\t^ |*urc mk noo. I’fll.'l,ido|.t« 112 '.Ki for 
a partU'iihir --acchariinctir. and points out that the lo’oiaiil should 
ho dptorininod for oarh f.n ihai iiiiotor iisod llo slalo- ih.it tho con¬ 
stant may \arv froiti I P2 ral to 11,! (Hi accordimr to il;o 'iino whicli 
clap.scs between iioeisicn .ind pol f»\\inii to iiiiii.irct.ilmu of 

tlie itnerted solution The ecinstant 1*12 lil'i is onl\ appln.dde «hen 
theiiuef-ted solution is cooled iMpidlv, .iiid the je.nlina t.iiton in fesy 
than tliirtv miiiiitos .iflei- imorsion. lievond tins peiiod.tliR lonslant 
vanes from I 12 K7 to 1 12 h."). 

(’. liroisno'''' 1 oeoniMiondsjthe followino iiiodili^atiAn of the Iler/,- 
feld formiil.i. in order to correct for ehanee *of rotation with i liaiij^' 
concentr.ition 

^ J(Kt(\ 15) 

112 hi; t,2 - ll•(Kll;,■| [1 i2-h(; 1,2 (.\ i;ii 

U hen t - 2 d (Ins lediiees to* 

^ llllt -15) 

i;;2 hh (1 iKit;,-) (|,•;2•h(; ,(\ i5)| 

ri ■omiiiends inversion hv me.ms of inveit.ise .is ,l \,il i.ihh* con¬ 
trol oil 1 he aeeiir.n y of the n.iore r.ipid met hod of .n id in \ er-mn 

Instead of heatine the sucrose with ;phl for a delin*lle timn and a’t 
a ilefinite t cm per.It 11 re, Walherf* .sAnpltfies the pioeess 1)\ he.itinL! the 
sugar solution to an .ipproxmi.ite ti*mpera(lire, then iiddina ihe acid, 
and allowing iiuersioii to t.ike pi.lee iliinng cooling Mxpe. mi »nt - with 

pure suerosc solution'.ind w it h mol.i'ses gave uniform ri*siilts when the 
acid was added to t he soliition prev loii'lv*. he.it ed to ajiv lemfieraturc 
between 1 0 and Ii.5 ( , and then 1 efi to cool lot* 1 1 ft een niiniit* s or longer. 
Thus, an approxim.ite tempi'r.itme of (17 (' m.iv he .idopteil vvliMi 
addijig flic aiid.and nuliirther regulation of t impel at lire is iieeessirv. 
The cooling for 1.7 niinules in air. and linaliy ly cold wati*r, 1 ompletes the 
inversion. The method agrees p hiselv with that of !lei/,|eld. using 
the same factor, 112 (Id -0*7t. • 

An iniiHirtant paper oil " 'I'lie ii.sii of enzymes and spe-i.d vea.sts in 

5^ lal. Sugar J , lllfi, 17, .‘..Vs-.Vdi , , lli'lti, lilt 

« .7 .Iwee Offic A'inc CJ„ , lllll), 2, No. H, lU-l; ./ , I!I17, 1 'Si 
« htl. Sugar ,/, 11)17, 31 , J, 11II7, 1.*.3 



394 


UrSPORTS 9? THE PHOORKSS (fs* APPLIED CHEMISTRY. * 

carbohydruiii aiialy^^is,” hv W. A*. DaVis''* should be noticed. Fof tho 
cstimatiou oi mk ro-a', he omplovs luvrrtuj'*,* (>r(?|-.ir(!d from bottom 
yeast by trratinent with toliaun* at 2<'* to hO ('. for !♦ fortniglit. Tho 
inv(‘rtas(‘, thus i»pe|)ared, is free from nlal(!l^e and zyinas(‘, and can be 
k(^pt for .several \<Mrs, IiivlT'ion of a snyar solution is ciTootcd by 
incuhatini^ lor 21 hours at with )«c c u>{ the invcutase andafew 

drops of toluene. The su< j o'-** present IS calciilaUsl hy means of Ilerz- 
feld’s (able of (ou'-tanls It is not necessary to apply any coirectioii 
for tlnV sli^lit optieal aeliMlv ol IIk^ invi^rtase aUdc-d, as the error is 
inappreeialile. 

In ordm- to shortfii thp tniu' reipiireil for > ydrolvsis, wlnui using 
yciist at f).”)' bellet*'-* emplovs y.Mst ln]iieiii“(l hy 7 •>( sodiuui 

salicylat(\‘’thii.s reilucim^ tin* time from alxuit l.I louirs to 20 or 30 
luinuteM, umlei- ih-tinit<“ conditions of consent rat mm 

Numerous r«‘a;j;<“pl s have hem pr'»po><;d for d«'^1 ro\ ing reducing sugars 
VI order to (h'trrmme sucro',.? hy direel polaii/,a(mm 'I'lese incliido 
'])oiassiuni an^J stxlium h\dro\ide,s. hy 1 )iihnnifaut ; haryta and 
btrontia , ami livtlrogen, j)ein\i<h‘ m (‘oiij^unei nm with s^idium hydroxide, 
as sugg<‘s(ed h^' i'ellet and Lenielaml, and Vollant. .Muller‘“ employs 
an alkalme snliilion of hisinulh suhnitraUi (uinlaining ib^’helle .salt. 

Fo‘r the. (h‘leiinin'at loll of minute jxTeentages of sm ro.^(^ l‘ollct' 
and (Iie.T.ms'' modify tIn' z-naphthol test ])y shaking the solutmu with 
tln^ reagiuit and sulphuvn' arid lu a test-tul)«‘, aipl comparing tho 
depth of ciihnir prodmsMl with that of standard solutions, eontainftig 
from (VI to 0-2 gnu sucrose pm* litrm , 

‘ JUalo^'^ for Ihe same purpose^ prejiares a seru's of standard tints 
by mixing .solution of cohalt nitrntehind co[)pcrsuljdiati', corresponding 
to the tints gi\cu by solutions containing up to 20 jcirts of sucrose 
per miUum. For larger jiroportions of sugar, In*. emj)lovs mixtures of 
red and blue organic, dyes. 

(h) Of/trr Sugais. ^ 

•Aldoses. - Hougault'* proposes oxidation by iodine in tln^ presence of 
flodiUm carbonate, in• ac-cordancc with tho • equation .—H'c'lip + 
HjO + Ij ^ K FOOli + 2H[. TJie ostimatiou is elTected by adding 
an excess of iodine, and titrating saniples of the solution at regular 

‘ to Hi. :it>2 

Bull .li^ior (V,,n> Suer, 10|5, 33,'OO, OH, 30. .7, lOIG, 3J0 

Inf Siu/.,r J . UMfl. 274-27:); J., lOHl, S3S. 

•* Sner , 1SS'(>, 48, S7. 

'* hil .S'l/y.i/-J, 1917, 19, 2(5; .7, 1917, 162. 

Compli-a le,„l , 1917, 164, 1008; J, 1917,899. 



SrOAIf^, STVRcnK-;, and filM-s. 


305 


inti'fval.' until till' li'>> Ilf loil^ni^ ri'.irhi '. a Imv i mistaiit valiU' nifliin 
half an linnr (OO minnti'^.in tin' i.i'i' ul ni.iiuin.i-i ^ 

Ih i<)sr^ --l^Ti*r.infl and 1 )iu'li.'#i ck «• n t hat tin* liulixarian 
hacilliis {li'i'-iUnc ii/j'li l>i' M<!.'•-<>!) n i - h.'so-.*- into iart in arid, 
but a<-t'< upon onh of,-- of fhr 'li'"'a''f h.n nj'-- n.iimlx l.ifiofrr Mar- 
jiuillan (‘inphi) > tins orLMiTi-'in’for s'‘para!in^ t.iiio.c .iinl nlijcosr from 

siurovo ^ 

(Idhu >•><(■ - I' < .r <i'‘t <M (I W’j d-Ln’li'ict o >(' in tin' prc - .‘Hi -■ nf <)’ 'mt mnno- 
par( liaruh'' \hin d'T lla.ir'' ri^ipI.As o-i<il\lli\<li.i in.-* ’I h.‘ o-iolvl- 
hydr.i/oiir tlni^ ohf.imrd form''< oloinlo^s iirrdh-., j,f | 7 P (\ 
is pract i.-allv irmfiliddc m <'.)ld \sa(rr, sli;diiLv soli-hio in told ah olio], 
•rnoro soluMr in hoi uatrr or li<*( jh <ilinl and r.i-iK o'liihliMn p\ ndiim. 
1(M) iiiLM in'- of (/-;:ahn 1 0 "'“ ( a n i m' <!<•!<'( I fd ; n f ',it‘ [)i >■ -tnu <“ of a n 1 1\ t uro 
of oO niL'nii' f.if li ot ai ,i}iinv''‘. X’')""'*. rlianin"-'<‘ dr\fi<ivt\ inannoso, 

and Ia‘\ ulo'f siiKi* tmrir ol 1 In'r-c. foi iil' an o-1 1 >[ \ 11 *\ di d/oim 

* • 

Von Hranii*'^ ontp]o\ S h.yi/..\ hhh \ flo'im'l li\ I !s( dfa,'inr W’ltl* 

j^aliH't os(‘ til!' riM ot'jp foi iim .1 i i 'h an h‘'S t r \ -l .i 1 !j n<‘ prat at a t *' in from 
^ to ‘J Innii's. artordniLt tf» (In' < oiii t-nt i ,i I n ni I ><■ \ t ri >->' la'\ulost>, 
inanno'o. aralnno.'o. and w lo-n mt prat i |>i( at a 

^(ih/rasr. - .bm’lc'on'‘ lias dcUTiinin'd tin* norynil windit aml^spacific 
•rot ator_\ po\v or of jnir** pliico'o adopt in a" t hr ^ tnu rV'ion fa. for of ;{|^.r)20 
for tin' truf' \hn!t/k<* .''.air ('ta p :p)2) A lotaiion of (no ^\hni(/cko 
is ri^,.n l,v .‘'>2 2dl LO-ms t»f ulm-o'.-in |(K) < c ‘ Tli.-old nm mal 
of ,12 ’'llp^rips i", hasrd on t In- m rmn-oim v .T'mi^ fa. t or of .'i 1' <;r>7. 
Tlic sjKS ilic rotation of oluroA- is <ri\ rn l)\- i hr ft.riiinla . ! y 1 *' « 

^ .1*1 'OOl * 

G2-0.'J2 +0-01'2o7 (’, whrnt* (’ rriiis. df .inh', dioiis ;j!n<oo- ui-irlied 

in vdcjio. in ](H) r ('. Or l>v [ x 1 ” ' ' »;2 <»'i*2 -i- () (1122 n 4 * 

. L J '0*0 , . I 

0 tKM)l}s07 p*; wIht** ji -- jx'ria-ntarc |»v v.riLdtt ,/? rdtuo • 

t'/7n/oxr — This n«ni-fi mnnitahh* suirar o'^nis m r.aitr inolasst'.s. It. 
is (lotcnniiii'il liy II. I’l'lli't'* hy iliInliiiL'• in"l.i -.'i s Im fnlil, sliahtly 
aciilifyiny, anti farnicntiny uitli Imltoiii-\'M-t fur (lim- ila\a. The 
rcflnrini; jinwer of tin'n-siilnal ylutui-i. is (In-ri ili'tiTiiiini'il hv hratiilg 
\vitfi,l''('Aliiiy'a solufion*at 03 In li.T^ (' fnr I Ihi I iiiinuti's aft it pre¬ 
liminary (iariliratinn uifh imrmal Imil arrt.if,' Trllit fnnml frnm 2'G 
to 5. glutoso in cane iiiolas.'si'.s. , 

'* .Inn. Jntt /'in/Mi/-, inod, 20, '>77 

i‘ Trnn Chun Pu/ullnt. I'.I17, 37, HIS, •/ , 11117, IHL'l.'. 

'S Ber . iniB, 49, 1 ”(>«— 12 ('iS . .7, llilll, 111^1 

'' J «W». .\md .S i , 11^1 Cl, 6, .7311-631 ; .7 , I91C, 11 L'C. 

i" Ann. C/itm. .1 Hnlyt , 1917, 22, 411, ./ , 1917, -ni? 
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Lactose. P).ikrr atnl IIuItfHi’®’hictose in tio* j>rP'On^c of 
other HULr-n-t hv ntili-'itpj tlij* hut that hu is nrit I'-nnrnt'al by 
ordin.'irv vr.i-vts «-on''i<hT tins i-p'thotl )»r»‘f*Tal>ie to [)ol.irinu‘tric 

rn<;th(Hls . * 

t 

Maltose. -'\'\\c «h‘trriiinu'ti*<'n of inulto-M* m the |)r*-'eni •' of siurose, 
or fructoHe, or both, has l)ecii workeih ouV l)v Davis ami Damh.*'^ 
Their method is based <m the fact that certain ya^t.s comjth'tclv ferment 
glucose, fructose, a?i<l sm-rosi*, witliout acting* upon maltose, whuh (am 
thus be determined from thi‘ final n;ducing povser. The yeasts em¬ 
ployed are. Saccjianumirr'i tiiauKuius, /S. exigiivs, and N. (nunnalus. 

Raffi)io.<e. -If. pellet'' ^hiims that the deteiTiiinalion of this sugai 
in tlic presjuicc of sucros(^, by tlH‘ I lerzfehbrafhnose formula, is vitiated, 
by till' ])resen<(‘ of oIIh'i; optiially active, substances, cvim when thi‘.S(i 
remain unaO’ectial duiing inversion , 

Kluyver”* (“inph/vs spta i.d yeasts J’orffi'stimatmg raflinose in com])lex 
imxtures of shgars an<! nnaisures the voliimp of lairbon dioxide evolved 
by the action, of the yeasts, in a sjxTially designed eudionn“t(T IL* 
shows that top-v east ( To) nUi itaffila, SrJuzosacr/Kn’Ohn/rcs Rotnhc), 
and a laetos(‘ vi'.ist, all (h'comjiose raflinose onlv to tin' staee of niehbiose 
and la'v dose, th(‘ latter of whicli is h'rnu'ntt'd, giving cavboii dioxide 
Bottbm-veast h'rmeiits r;. flinose c(un|)h‘tely. Knun the dilh'D'nce* 
b(‘t\vceipvhe <’(): ('volvt'd by tin* action of top- and bottoni-vt'ast.s the 
(juantity of rnflinoM* ])ri'sent can he calculated. Piocheiiiical nn'thods 
have bei'u applu'd bv Kluvvcr to the analv^is of food mj»t«*riaD, silcli 
as jams, starch-^^ iiip^, and in (»ther case.s of ti'chmc.d inipoitaiua* 

Hudf^ui and ‘ I larding."’ cipph.v <'n/y iiKj's prep.in'd from (op- and 
bottom-v<'asN for det(‘rmimng raf1iho>e ^in sug.ir mixture^ Autolvsod 
tO]>-veast decoipposi's lallinosi* as in equation (I) 

(1) PadiuoM' .Mt'libiosi' -\ fructose 

' .\uto|vs('d boitoni-vi'a-'l 'diitln'r <h'cnm]>oves melibinse' -- 

(2) Mehbinst* gahictose + gIucos('. i 

■The diffen'ina* ui rotation bel\v«‘en (1) and f'^) is a mea-'Uie of the 
raflbiose pri'sent Mixtures of l-Ti of raflinoo' with sucrose' uhyoso, 
fructos(‘, in\(‘rl ."Ugar, hu fose, mjvltose, cellose. .md t^e]lalo^e. ^ave 
results varvine from \ • \'.\ to 1-53' i;aflinos(‘. 

-tna/yvy I'tio, 35, r>]J . J, 1911,43 

J. .ii/rii' Sri . i.nia, 5. i.xa. ./,y9ia, i02t, 102 .*). 

" Itull ctnm Srrr, 191(1,*35, 112, J,1917, 93' 

"* Ihocheiii Suiki! It p'll! ii’ii u, IJIll 

J Amrr* Ch<m S,.r , 191.', 37, 3193 ; J 191.3, 109.3 
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{<■) MijiuK 'i (1^ Sti'/iu 

Wilson ami Atkins'* |nnve lliat ilaxtroj-ami inallo'C aro i|iniiitit.i- 
lively oM'ii'' il liv^iroinine at onlinurv teni|ieranin'^, u liereas kevuUise is 
only \er\ -hjfitly oxnlmeil.* Hence, ,i iiiiMuie ol s^nio^e, maltose, 
ili'xtrose. ami keviikme in.iv be ai\al\sed’aj |i41oa^ The su( rose is 
(letiTiiiined by polamatioi.' an.H redm lion, befoie ,.ml .ifii i inversion 
byinwrime The lesultyii; nii.vtno'of ri'ilmins ^ 0 ^, 0 , is ti.Mled with 
bromine iimlrr stnml.ird (loiidiiions of aeidili and lemnei.inire for a 

yiven time. The final redm ini; jxmer is due |o 1 1 \ nIoAe onlv,* .. 

which is dedm-ted that |a>ilion deiued from the ()|, mil,, 

tr.ietina tjie eah ul.ited rotation, due to sueroje .ind I' \ulose, from the 
initl.d rotation, the rotation due to ui.dlo'i' .md ch'Mrose is obl.uned 
Similarly, liy subti.ieiini; the rmlnrlion due to j e\nhoe onlv, Trom tie- 
mitl.d redii 'tloti, the reilin-lioy due to ni.dlose ,ind dextrose m obt.iine.l 
The |iereentaees of malt'is.-,iml de Jl roee^i-.m then b.vi .d'nl.ili-d The 
oxid.ition method affords,an e.isy me,ms of diteiiiilo tibnorinal, 
t|nantit!e.s of dextrose in honev, jaiim, etc • * 

■ The eoni|'osi|ion of st.ireh s_\r,u|) h.is In-ell .simln-'l b\- \\'e-i-ner and 
Teller,’* w ho i alenhlte tin- |)ro|iortioii' of mall o,e ,i m I liext rose from the 
eiijirie. reduemo ’ power, and Meld of eiibon dipxi.le .-n let nH-.*l ,il ion 
Two saniph-s o.iie fl-T and 17 2 di-.xlnoe ,’nd 22 .md If* I 
maltose. There were also present le-lueine snb't.im-'s a Inch 1ei ne-nt 
with dlllielllly aniolllltine to tdlout I I e.lh llelled .Is m.dlose, 01 H 
eali*nla --il .IS ilcxtro'.e, .liltI iin(('nu«Mita))i'‘ (l<*\f mi- .1 moiiiiiit^ to alumt 
IT ’ , • * 

♦ ■* 

{‘ 1 ) C\>i)ffr-r('/ii('i(o}t .ncth'^h 

a\Ioa(l(‘ an.I llaiTW''^ lind thai'tlu^ Mms.-l-llill. r niitlMil i^iv.s rn.snlts 
4 to 5/^ liighnr wlioii tlu‘‘(‘\(a‘s>i of I.m'I [iir. ipil.^tnl o-xal.itn, than 
when a carbonate or 3ul|)hatc is nsiul. Fuithrr, that the results are 
<ibout 5 / higher when weiglu'd as cuprous *(.\i-!i>. th.ui when Ignit.^l * 
to cupric oxide, The latter agrees closely witli ihc lodtjiuctric deter- 
iiiination of the copper.* , 

Frericl'«> an<l Mannheyn^' jirefer Rupp and J.chniatm's lodonieinc 
method to the Fehling-8oxhI»'t method, and findihat the products of 
oxidation of the Migar havi^ no action on lo.linc I'lu* authors have 
recalculated the table publi->hed by Ru[»p and le'liiii.uui 
> 

'* Buichem ./ , llUrt, 10, .‘,01 ; Aiiahi^l, I'uU, 42, I'J , ./ , lUIT, I'M 
** J.^nd. Eng Vh, „i , IPlIi, 8, KK)',); .7, I'.lj;;, iej;i 
J. Ind. Eng Chfm , Ittllj, 8, .ViH ; J , ttllti, 7.')0 
An-h. Pharm , ltll6, 254, 13.S , J, 1017, 1022 
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Weddorluirti's modification tlujj^t^avimctric method®® 'consi^.ts in 
reducing' tlio cuj-rous oxide, in a (.looch cnicihlc. by means of 

olcoliol va[M)ur, and t he n'sulll} ai^r^-e (■h)s(‘Iy \vith t)ie e]»a^trolytic method 
of reduclioti. d’ho forim'u meth'Ml is m<n;e suitable for routine work. 
A solution of tile malerial is't-lanlied \\ilh neutral lead acetate, and 
the excess of Irad removcfi i)v potassium ooaiate. 

For deti'rmiiiitiL; very small pcrcentaoes of red.icinj^ suyars in the 
presence of smrose (liii^h-;^a'ade ami redni'd' sugars), IVlIet®* employs 
a KchUrig sobitmu (outaining only GO grms. ,of sodium hydroxide 
per litni of mixed snluhous 20 c c; of this cojiper solution, 20 c.c. 
of tlic sugar solution to be tested (containing loss than O-lO grm. of 
roducing. iigar) and 10 c. c\ of water aro. heated to G0-G2^ C. for 1C minutes, 
and t lie. preeipit at ed cuprous oxnle filtered otT, after diluting witli 
50 c.c. cold water, IieaCsl in a mullle fiirmnag and weighed as cupric 
oxide. For rapxl work, the (uiproii.s oxide is collectisl on a small disc of 
filter paper of (hdiml e ar< a, and the (fepHi of the colour compared with 
.''a Borie.s of similar di.scs, prep.in'd Irom kno\vn fjuantiti'xs of a standard 
invert sugar solution (I <; c. 0 005 grm ). tieateil iii tin* same manner. 

Maquenno®®also discus.ses methods'fur the determination of small 
quantitie.s of r(‘ducing sugars in presence of svhtosis hy luxating tho 
reaction mixture atq <h fimtc temperature, and for a definite timO. Thf> 
Tcductii^in (Luo tu sucrose can be minimi/s'd. but not entirely eliminated, 
by heating between 05^ and 75'’ C. for 10 minutes or longer. Slight 
fluctuations of tenqieraturc do not alTect the results a[)]'reciably. ^ 

, . \ (e) M(sccUdUi'ous. 

< • I 

Tlio caleiurn earhnh' method of (‘sfcpnatmg x\ater has already been 
applied to coal, tea, coITts^ cocoa, but((T, cordite, wool, and other 
substaii'^es which r^.idily oxidise on Ineiting. Tho method was first 
suggested hy Danne. in 1000, since wlion special apparatus has been 
designed by ,Dupre,®* U<,b<‘rts and Fraser,*' (’rifips and Brown,** 
Masson,** and ('ampbell.*^ West®" lias designed an a[)juratus in which 

■'7-/ /'«! !:»>/ f'.Oc; , 7, Old; ,g, liU.-), sr>t 

.s,„ , i9i;t, 31, is,i, j/, lui p. a:., * 

w. , iniu, leg, 207 , ,/', 1 Ul (}, 320 

'•'* llldU, 31. 213 . J , J'lOU, 7se. 

.7, 1310. m: 

lU(n,.34, .71'3; J., lony 13 

“'.7 C/,r,n .S-.v , mm, 9S, s,71 ; C/um. 1011 , 103, 37 , J, 1910,210; 

1011, i:.7. 

./, 1013, ('>7. 

J. Ind. En^ 1010, 8, 31 ; J., 1010, 551 
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t4ic^cot}^('tir ovul\f‘'l from sa<'^h.iri^u-^natenals ronfaiiiiiig water, is 
measured m a iras huDtte * 

r*;";!!!.-. of Ills ru-il r-'’^''t.inee te^t ,,ii m.ij--le svru]«s. 
and nu\tun‘^4>f ni.iplr and mi< ro^r a^ inllin'M' .'d }>\ the a<]dition 

of bu'-ie lead .leel at»^‘ A HIM J'h w I'h'U *<1 ^ w ii Ii \ of Ira«l aeetato 

S( dill loii as a l)-'ei>-^.e. and aners a.'' oiditiati'' 'I la' ah'-! iV.sa of the 

• % 

point of inter.-'ta'tnm of two .strandit Inn--;, f<irnnn^ tie-'oaph is called 
tlii^ “ lead nund)er ”, aml*raii<^ed from 1 • p t,, r, - (; \mi )j 7 ( i .;,ainine niaplo 
s\ ni p'. t d po M ru|^s containiin: ‘‘in nf >ui ro'*‘ >\ i n p. 1 7 L;a\ <• v''moot]i 
cur\es. Of‘Jo s)'riips containnn* !<> oj .simtom* s\ i up. 18'^m\-> Muootli 
cur\e,-*. and the reniainiriLT two jzav-- pnmt- of uifn>f.V n*n out-ide lht> 
liniit.s f'C ^enuin<‘ s_\ruj> * • , 

* In tin'analv-^is of satiiiatiou vcuius, St.iia-h'' dd mines^ (lic total 
carhon l>v oxidai nui w it h < li rollin' a n< I Mil plmi h‘ acid •' end w ri'.dnujj't In? 
rarlion dioxide e\olv(‘d. 'I'ht* .-'U'iar eontont m rh-teiiuiiu d in a srjiar.ite 
]^orlion. d’ln! quantity of earlio'n dio\nl> dm* to <,h'din'ted from 

the total found, and tin* .^alane(• caleiihii.Ml to (Mihoti pfiei-nta^ni n\ 
or;^anu“ non-suuars 

j\\RT j -si'\!i('ni-;s 

, * (o) Sill m I ^ ^ . 

Aecordin.it to (lord/'® the hor-^e rhr-'nnt lo rm-! 'ont,Tnc-#2 to d 
fat-, () to 7 nil ro,it<‘aous inall-T, ami JO 4 o :;0 '-Onih. Owin^* 

to8he ’Tesenee of sat'onins, tie* i'lil p or llour ( ,i nimt he n -.-d a. ^ foo.KtulI 
w'lthoir ireatnient. to reiuo\ti thmi lie i^eetuunn'in!-i w.rliinp with a 
0 I solution of li\drochlorie, arid. , d'ho star< h thu - tre.il I'fl is w 

. > j 

odourless and t .i.'-leless and inn Oil -^r\ e as foi id or for 11n* prod iiel ion of 
alcoliol, F.ielorn'S for tin* prodintnui of stanh f.vnn lior-c-< hesfnuts 
Were fonnerlv ort'^-ted near 1‘ard hut w<'r<‘ mil T' OiiiinTalu e, vi)win^ to 
tlio co.st of lahour and transport 

{/>) .Af \ Ni r \ (''i I nr. 

Ooldbe< desi-rihe.s a inethod of w In-.it-.^tareh iminufadure 
a yi^hl t>f oT-hO ' of ♦^tarcfi, as (•oinp;ir''d wSli dh-hj hy t!io'old 
mctliods. The new method is <{ue tp the nior}? perfte t .si'jMration of the 
htarch from the jtl'iten by the follow imt operalioid d'lie Hour m kneaded 

into a dough with water, and washed in an extractor. The stan h-inil)'« 

» 

J j»<! r.a'j r/y/w , lum, 8, itn , ron, 

'Ancki‘nn’1 //o/o/i , I'OU, 40, J"1 , ./i.miU, 7ol 
>>nd , I'llT. 166, .SIX , J . miT, I loT 
Chim-Ztit , 11*16,40', s^U-sao, J, l!tl6, 116'.i 
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thus oht.imtMl. IS })asscU througlutlK* v»suiU sieves, and tin; line st^rcri 
sepanitefl liv <'«*ntri[ugal action. Tlie st*!ireli. renianunLj <'U rlie sieves. 

IS!^ep:ir.itc<l from the a<lmi\e(i''j'luten hv allowim; the e-Jnfcn to ferment, 
or l>v treatim: it with dilute amiim'ni.i and i^ etic a< i'l, and eentnfugiue 
the nnxime Tln5 efuten and^'bran thus si'paral<*rl nia\’ he used as 
fiM'din;' ■si u IT> , , 

'rite niannf.ictnre of a eranular form of st.ircli is })a'r' titi <l hv Ihiuer.'^'i 
Starch H mixaal with a hindine material (" ma/am ' a d'-xtrin of liiudi 
nn)le<'u!sir weie^'t) in iKpiid form, ami the mi.xturi“'i^ m a current 

of air without Ljelatitu/,alion of tite ^t’a^•h The priMlmt (‘on•^l^ts of 
hard |)ellet> which hrs'ak* <lotvn in walea at i.u'dinarv temperjUures, 
timnine a'.iiilkv Inpiid w'itliont rt'snlue 

'rite me: hod of purifvine waste water from |)otato-st.irc!i f.u-tories in 
ilumrarv i-' thus <|escrihed hv ICalmi."’* The volume of w.iue waters 
varies Irom I • f to 2 H culm' ft. per cwt.V>f potatoes. repr' -.‘ui me a daily 
discharee of fr uu 1 *>0, 12fto 12 ViiTnc f(. of wa -I e u a! '-r Purilica- 
■vion hv in ivatioii w.is found too eiimltersonn'. and oond re'iilt-> were 
ol)tained on the followine principles Ihinlieatmn of tie* innoeuous 
wati'r, denvod from I'otato-w'ashine, hv snhsidatnm in a lank (apal)le 
(d holding 1 lu' ih'po'.ited -^oltd matii'f.'v colle<‘ted <lnrimi t li« \\ Imle season's 
workdie. Till-' dejeuit eciuiriillv amounts to .“> (*f the potatni'Sf 

worked, c aliout 2-”) cnhie ft. piT 10 ton w.mon of potatoes The 
‘noxious fv'ateiN from the stareh manufaetur*‘. anioimtine to two-thirds 
of the whole, are run over dvked areas of eround to ,i depth of aliuut 
2 feet, and then left to feritemt. The area re(|iiire(l for siuall factories 
about o aci,*'). .vnd for lai;'e fjictories Ho acres. |\irt t)f the waiter 
disap[)ears i)v pereolalion anU cvaporatuhi ;'Ilu‘ remainder reiiuires 
about 4 monfhk for. fermentation. 'rhcTsoiI tlius manured is suitable 
for rulti\atiou. ' 

‘ » . . ‘ (c) Ax.\t.vsis. 

Von Fellmihere'"' employs a direct metlnxl of c'tu latim; stareh, 
lu.sed on till' soliiliilitv of stareh in a oO cahaum chloride solution, 
its |)recipn.ition hv iodine, and the d<‘<‘ompos«ition of this |,reciyitatc 
by alcohol. ^ , 

Davis'“* pro[M)M\s a nndhod based ou^tlie u.so of taka-dia'-tu-'C, ])re{)ared 
from Jxy.ic/^/d/es onjz(r, wlinli (piantitatively converts starch into a 

i"' Its WU and I175I1 M'l'lt'O ; 

mio, e;*!; ./, mu;, wmi 

"" lillfl, 7. ttcU ; , 1017, Od*, 

J, 101(1, 207 
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nrixt^irc of two KUgara only -nialjoso iiul dextroso, wliich c-an (lion ho 
determined by rotation Mr by *rediicin 2 jiowor. The matonal is lirNt 
freed from suoars^.by extraction wdlb boili’io 80 alcoliol in a Soxlib't 
extractor, also? if iieces'-nry, ,o\traet''d with ooM waltw (o remove onnis, 
amvlans, etc. A wcii^lied portion. 2 orn.t- . 1 , then "el.itini/.ed with 20O 
c €. of water in a 2.-|0c e. lit^jAe^-ilasIc lieated Tor I hour in .1 water-batli 
at 10(.> ° C. Tlie .solntion is cooled to .38 (’ . audit- I ao iii. of ( ak'.i-diastaso 
added, also 2 c.c. of tolu^no; the mixture i> then left for 21 hours for 
conversion to take [ibvto. It is then boated 111 .1 boiline^u.iter-lMtli to 
destroy the diasta.se. and the cleai’portion tiltere.i through .1 tinted lilter- 
paper into a .000 c.c. me.^.snre llask. d'lie .v^idfie is wa^h'-d ^ewral tunes 
by decantation until llio voliiino in llask ;iiiioiinls to 17.') tc. The 
necessary ijuantity of basic lead acetate is ailded to pn eipiiat* tannins, 
etc., the volume required varying from .'1 to 2.T re (.1 larye excess of 
lead .should be avonh'd ) W'lu-li the pi ecipil atioii is -(oniplete, tin' 
solution i.s made u|i to .'ilXt c c. and hltefed ItH) c c of the filtrate is 
placed in a 110 c.c. flask, tlie’sli;.;lit excess of h'ad precipitated by .sodium • 
carbonate, andtlio volume adjusted to 1 10 e e. at l.o ’ t‘, .oO e e. of tlie 
filtrate from tlie h'ad earbonate is used for tin' rediietiuii, .uid allot her 
portion polari/.ed in a -KK) mm. Iiihe. 

, \ polarimctriciiiotliod of dctenuimnn starch. I’n the presence of ether 
ojitically active substanre.s, i.s .siiijge.sted by |{.iiim.iiiii and Kro^feld.'^i 
It is ba.sed on tlie com|'leto |irecipitatiou of sUiitli by lead faiiiiale 
wliiifi"the latter is formed in the solution. The dilTerence in rotations 
of the 8 . 1 . 11:0 sodution, with and without the. lireeipilalion of the starch, 
niiiltiiilicd by 5 Ilf, gives the pcrceiit.nge iJ .st.ireh pros'tfit, tins factor* 
lioiug calculated from the avenyge >rota{ory power ( 1 183-7) of 

various starches. The error of the method does not exeeeit 0 2, 
with substances coutaiiiihg from 10 to (',() of .sti^reh. togethiy with 
large proportion.s of .sucrose, dextrms, etc. 

For detecting potato starch in flour, liluiick'''" employs “ metacliroin* 
red tl Agfa.” Pptato starch and cell ti.ssues are 1 ohnired a bright golden 
yellow by this reagent, whereas cereal .starches are unallected. 

For the* detcrnunatiou, of starch in raw poljitoes, Fwer.s"’^ In-.-vts 
the ground saniiile with dilute liydroclilorK- ai-id.' i\fter i-ooling, the 
j'olutiou is treated with sodium molybdati- .solution, diluted to known 
I’olume, filtered, and polarised, 'fhe ri'ailiiig in V'eiit/.ke degrees , 
)'4‘t007 = percentage of starch. 

^ Vnfprs Xakr , UII7, 33, ;17 ,*.7 , 1017, O'ilt 

77. Untera yrrhr. (senuMm , I'll.j, 29, 'J4() , .7 , 1010, 1077 

77. nff-entl. Chem , TJIO, 21, 2.32 , ,7 , lOlU, 132 
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The most accurate value {or sliiArr!i<nn ])otato is found by subtract¬ 
ing from 100 the sum of the percentage of moisture, ash, cellulose, ether- 
extract, proteins, ami j)entosans. Values so o})tainedMrc higher than 
those given by the Haumcrt-Bode method and i'^wcrs' polarimetric 
method. d'h(^ values deduced lW)iu sp<*ci(ic, gravitd. from the table of 
lb‘hreii<l, Man^ker, and iMorgen, are abou' tt’-T- lower than results by 
K\v<ts’ method. De Vnes‘““ lias constructe<l a newtalih‘, “ (ironing’s 
Table.” wliieh gives more acr-urate valu(*s. 

\Viening(T has d(>vised a polarinudnc imMliod of determining 
Btarcli in spent grams. :ift«T pn'cipitat mg tlie liov^rolalorv substances by 
zinc sulpliatc The nftation du<! to non-am\Iweeous <le\trorotatory 
matters is^foimd liy preeifutatmg lioth the hevorotaiory substances 
and th(‘. stiireh m a second portion of tlie Inpiid extract, by means of 
phosphof iiugstii^ acid. 

d'lie gelatinn.mg tempera!lire of st-arVlu's is d<'ttTmme(l liy Francis 
}\nd Smith"® bv means ol a special tln'riiio-iiiKTo-slide, with hot water 
cirmilation. 'I’he stan li to be testisl is plac(‘d on the slide, covered with 
water, and the slide heat ed at tlie rate of 1' <per minute. The tempera- • 
ture i.s uoIimI wlien the starch granules lose tlieir piilanzmg power. 

Dox apd Koark"‘ employ a No H elect nc men bat or fort he microscope 
stage'.' 'Tlie gelatimzifriou points of the starches from 1*5 varieties of® 
maize \v6ce found to varv from bl l ’ to 71 1' but concordant 
results were ol)tamed fot eaeli variet \'. 

The viseositv i>f starch solul tons is determined liy MacNider"- irr’a 
Bcott viscometer, at the boiling point, of the starch solution, relative to 
Water, .^Isb at boiling jnunl '■'Ihe-starch .solution was previously boiled 
with steam for I hour m a moih^ ” .kettle of 1| gallon capacity, 
similar to the large' " kettle ” used m the preparation of warp sizing. 
Various grades of tlm k-boilmg starch (() 5 11). per gallon water) gave 
viscosities of from 2-81) to l-bH, whilst thmdioilmg starch (1 to 2 Ib. 
pet gallon water) gave viscosities of from 1-27 to 2-'15. Maize starch 
'4 lb. per gallon) had a viscosity of 3-51. 


r/em, IsdtJ, 40, I,'>8 ■ 

l'.U5, 38, 257 . ./ , lUlO, 377 
./ Imi Kn;} ('firm , 8, 60'.* , ./ , llU(i, 750 

>" J.Amrr. Cknn fSoc , 1917. 39, irZ , J , 1917, 560. 
lie Ind, f.ng. Chrm , 1917, 9, 697 , J, 1017, 8»9. ‘ 
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(U'NlS 

,(<l) Sol K( I - \ \ II i'^MIOIIc- 

Mniit.iililiiJi"* .-'taf lo tli.'il * ■'’4lot itfur Ltmti .ir.i!'ii’ ,iri' olilaiiiril 
friim tlici follinMiij;* lira/ilian plants Itillrn iil s|iiii( s ul " \i|s|io, " 
olol)! I'l 11 ji( i< >1 In it III!! ilitfn H in if n ni in i/i i n ni) " \r\ii!(' da 

;;(>miua ” or " gomniA laL'runa " (roi/ooa i/ninii>')i in) i<i tlia I'ToMiiro 
of [flo do Janeiro. " \ inlt-Mro *do ('.imi|hi' or ' \r\'it'e do \ iiilio ' 
{Voi lii’ni lliifi ■iiiiih nj in. t lie Si.ito of Miil.is (oa.fes 'I'li,. Imo| i|ii.dil\, 
or " eoni’fna laonni.l. ' is i olonrless .md I r.ins| mi oiit. ■ omiilot A\ solurje 
in eleven |i,irls of eolil w.lter .\ .s.iiil|ile had the follow iii'i c o|iT|>osit ion . 
Water. Il'T'.t. aralnn, H7• i;7 . vellow Inltin suloi.in. e ll■ll.'^ . resmons 
.sniist.inee, ()-()l; iiisolnhle ni.liter. Ddl'J. .ind .ijli. II ('on- 
.sianinents of l!r,i/,il oiiin lia\e lieen expoiiJd to la\er|iool and t<^ 
(lerinain from I'.tIM) onward.^ , * 

I lie various spec tes of A^tmijnln^ from wlmh vnnnt raaMi ant li i.s 
olilained. orow on the inoiinl.iiiis .siirroiindino the I’rrsun phnn The 
pril l'of the ojiifi"' has nil re.ised .h to Id .siin e I he out hre.ih <if w.ir- 
<l'lie. pre.sent jiriiio are as fnllows h’lrsi '^r.ideVis p.-r lli , .si.rond 
tirade. I.s 8d , t hird L'r.ide, I s 'Jd foiirt h l'imiIo. Idd . .imf lif*li t'l ,ide 

lid The prim ip.d I’erM.in m.irkels are ll.imtid.in. Slnr.i/,. Kerman. 
ani4 K"rinanshali. Kroni lot) to 2dd tons is imported annnallv from 
Ifainaiiui l^efore Aiiiinst., 1‘jill. h.df Iff tTll't .lllMl'int WHS. slll|f])l‘li to 

IvUSsiH, jiiiil till* othiT linlf fo Arni'iH H •nii'i (iro.it Hntain ^ (Iroat* 

» » ® 
l»ritHin and Rti's-^ia an* tli*' ith^orti'rs of ri-rMan ^iifn-trai^aranlh 

followod hy Turk’oy, India, and tlir (Uiitofl Tin* i‘.\|iorts in 

wero valui'd at X'233.(HX). • • 

* • 

A\,\r,YS[s. * 

For tlip di'torniinati^n of ynim ni Fronrli oliinnal HyrnpH, Luci!"*’ 
nToiinninVls tJie motliod^of iioi’qiios and Scllii r* Tho synip is diluted 
Hve-fold, and 25 o c treated with oO^e e of aleohol. and 2 e e of 

saturated aleoholir lead ai rtate .solnt ion Ih-llicr s inotfiod. t lioiii:fi not 
so accurate, is sidlieiently so for most j)ur|'<»M‘s 20 «■ r of fi\e-fold, 

diluted syrup is treated wilti 40 c.e. oi hi) ^ alcohol, ahd 1 e e, of 10 / 

** 

I'iiiiciini’s e ijiiinliies, 101(1. 13, 417 , J , ItflT, \on 
US Comm lii-fi.'So 31)3, Dee 16, 1015, ./, 1111(5, 134 
, 'd ./ P/iarm CAim , 1U16, 14, 13-19. 
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aiiupous Holutioii o^jjalciiim chlolide. f After 21 liour.s, the precipitate 
is washfsl hv flecantation ivith 60 c c. of 65 / J^lcoliol in three portion.s ; 
transferreil to a tared filter, aeain was-hed witli 20 c.c.'of 65 / alcohol, 
dried for 6 hours, and weighed. Ismco the '/noisture content of gum is 
ahouL 12 .tlie weight is iruiK.iphed by lOt) a- 88. 'Thc.se methods are 
not a|iplicable to gum.s containing dextnn.s'. < 

Water.s and 'I'nttle“‘' recornmeinl ba.sic lead acf'tatc as the most dis¬ 
tinctive reaction. Mi.xtnre.s of neutral feme chloride and alcohol, and 
of I’oppiT siilphute and sodium hydro.xide, are valntdile as confirmatory 
agents, h’or (piantitative determination, tliey em[iloy a solution con- 
' taining .50 grins i opper'ln elate, aiiimoma in e\( exs, and .5t) / of alcohol 
in 1 litre. " 


on US liur’im "f i, Vn 1)7, ./ Ui n iiVin Init , 1016 

tSl, 266 , ./, lOKi, :(7.'i 
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J'KRM^iXTA'I'ION’ INDISTKIKS. 

By Aiijiint 1?. 

, ('nitiultimi Cfn-'UiSt, 71, F. t' 

. • 

. OwiNC to the contiiuiance of the war, jt li.n hcen f.niucl necrssaiv fo 
re.^trK't considerably tlie pniduelion of potable feimenled Inpiors It 
might, therefore, have beeiv antiei[iated that, the leseaieh work con- 
nei'ted witli the production of,tliese lir.oioi.s would#lia\i* undergone a 
corresponding diniiniition , And this would iiiidoiil.led'lv ha\e been 
the ca.se had it not been that the restrn lions IlivmseKesHiace rendered 
' liece.ssary spot iai inve.stigations.to meet their demands , as it is, these . 
latter have <(iiite counterbalanced any delieieiicv in what may be' 
ti;rmed the foutine investigations of norin.d times, .\eti\it\* in this 
'direction is particularly noticeable in tb rin.inv ami in Austria, *more 
es|iecially in the former country, where the most diaslie i hafiges have, 
hail ,to be made both in icgard to materials'emploMsl and methods 
aiffijn d In tlje production of beer, on .u cojint of tlm shortage of giain. 

It has i.een deemed expedient to deal as fully as spais; would pel nut, 
with the investigations on 'jihicli the.st' i.l'inges hacc b'een ba.su’l, since 
they are, to say the least, siig'p*st t\i' so far as our hoinp prodm lion is 
eoneerned In most ot|ier branches of feriiien.t at ion tec hnologv, how- 
I'ver, there' has been a dislniit falling oil in Ih’e number df papers 
published, which may to some extent be ,a( i oiinled for by the fact, 
that it is undesirable at the [ireseiit time !*o publish some of tlie fac ts 
which have U'en a.scc'i t,lined in legard to h i nieiil at ion jirodiicts. 
(,'ontribiitions of an academic charac tei h,i\i- bc-en well maintained liofh 
inqi^ntity and quality’ and although there arc* i,io sinking di.sccnc'iies 
to place on record, attention is ci»lled to a> considerable number of 
valuable papers in this category., 

CnE.MISTRV. 

yhy greater part of the investigatisns in pure chemistry which 
concern the fermentatiop industries during the period under review are, 

• as usual, those which describe the actions of different enzynles. 
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In oiiItT to prrvcnt confusimi,^fo* rit<‘r lias in tliis sPdtion 

w’lii‘i*-\rr [j..-s|l)lr th'- imiin'ri* lat uo* iui i n/.\ hu li connotes tlio 

‘ ( 1 

pill I K-ular .sul»'4 r.ita on ssliuli tln-y lyt, tliu.s am\Ia'»^ instead of dia¬ 
stase, siHia^e instead "I in\«‘it.i>r. J’’oll(»\vmo H. K Aniislron;«S he 
has also adopted tho t<'i ms lo( l.i^f n- and pi otV'orlast le instead of 
amvlol)’t ic, Jifoteol^lK . o'. 

•StitK'h II ii<hohfsi.^. - fn Ins hflv y<'ais‘ rrtrospett of lirewing science* 
II. !>iown iinnaiki'd licit the ‘ sl.mli (juc.slion had its birth in 
iHl 1 whan Kiiwho! ob^t-rvad that- stan li uiulai tliV* inibiem a of ” vege- 
tabla all)imnH ’ of araiii vialds a aiyst’allisabla suoar. Yet so ddlicult 
ami <'oini>la\ is tlia >iilijai ( of siaiili liydroKsks that ha \antun'd to 
))n'di(t I hht « liamisN udi not ba nnit'-d on n aven m its biMMitanary, 
'Jol I A 0/ riia wntal balmvas tli.il oiia of ilia chlaf fai tor-' which has 
OjMTalad in kaapina b.K K d' lintic I'oiK 1IIsioji'' on this subjai 1 1 ^ that 

stan-li h.is ha*‘fi la^ai(b'd .i < liaiiiK al aiil it \ in the same saiisc .is if it. 
\yarc a < i \ •'t albna « ..mpoiiiu!. ('lianiisj s ha\ a baaii in t ha habit of spaak- 
bio of tin' '-I aoji moh ( Ilia, u haiaa-^ li i haia ba an\ maaniiio w h.iti'vcr in 
t ba t ai m it Is to ba la^aolad 111 a pli \ •>ioloo|< ,d i at hai t h.in in a < haniK al 
saiisa It is 1 1 ua t liat I >1 o\\ n and Ins < olla,ifile's waia ainomz 1 hosa who 
racoams.;d t hat t hao' is ,i di Ibnam r m I ha l)aha\ lour of dflhnant st an has 
towards malt, am\las(*, and this has baan amply <oiilnmad by siibsa- 
(piant ' Mih'Ii O(iod ami usaliil woik ii.is bean c.niiad out, and 

Vailain d'dimla piadm ts lia\a ba.m isolated, \at the wiitar \(‘ntun‘s 

to tlniik tlial It has lu'l I.. siitlu lanl l_\ rai o^nisad that tlia sub.^tr.Vic 

most fia.jUanth amplo\a<l \\\ <-\pa|imanls oil tlia h\dtol)sm ol st.liah 
b*>' mall aib\'las(«, i tj , piitatootan li pa-'la, m (d a mi\ad natuic, so that 
in all prol)ahilily sa\aial la.iat ions* an; pi o( acilmu -it lha same time 
Against this it may 'In' m ^ei! (hat in soim* » asas soliibla stan h piapanal 
by Ilia Lmtnai umthtd lias licmi ain[)loved, but a\an so wa uia by no 
inaaus sill a I hat w a a la d.Mbiio with a sm;^Ia a ha mi ( al su bst am r. 'I’han 
ao.Mn t Ka mult.ipla natuia y\ malt am\lasi‘ has not baan siitlialaiitlv' 
raaoanisad until eoinparatualy lamant tunas- Amuno tae compounds 

t J /;o/ mil'. 22, 

HIM' lit 1 III' I \>inK(i)l-' i,'r,iol<‘.l iii llii- io‘,»iit iliiil' \^ntl tli.‘ i|-lton 

of |>ijinii‘'l .'Utulu'-* oil a '(.irrh -uli'li n<*j !)ut mlaia'tuiij; a-. 1 li<' are, lOid 

w liil-t ’litmil (111;: I laif f )ia I'Xpoi i iiiaiin 11 (> I'hsoiI >oi a 'oiii hI 'CU'iit itii j'l in, it v\ouKi 
oloi.'U'li tir wroiiu to c'-an[).ir« them i\it!illi< ra'iili' of t lia pt a'aais \>(.)rl\i'r' wh.' 

>•>.1 malt axl ra-t aiui -f-oa'li in »>t imr iorm;! Still nt f lia omir rat I rotnl of I lie 
roaatioi m iia\ by iioteil j-'iiia 'iiiiilari(_>. ' One inOT.'etiin: point wliielt rcaciit uork 
Heeins t(> m-tiaalo ,tlial \\>'rkin^ witli purili.-d eiumi.a prop irati. ns aiul ;> luore 
definin' 'iilotnte llie ron-'timi onl\ af>paai-s (o lx- liiiaai in the iar\ < ariv f ,e 

main poilion pfoacedin^ aii,irdin^ Oi tlia l-igaritlunu' law ui uuiiimlai ui.ir rtartionu 
(cp p tnu) . 
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\\hi«h haVo boon i-^olatod as jir^dnr^ of the action of malt ani^laso 
nn starch, iiialtoso >tanUs out a-' a ^ta^u•a^ iinit. .uul in all ])rol)alulity 
\vc inu^t [>la<‘o i 4 *thc catcLi^ry lie •'OMalKd i-'o nialti>M'. althou^li 

this has not hitherto bom *>btaiU''«l‘in a < i\^l.ililnf >tatc. 'Flic \\nt<T 
imet, lio\\o\cr, III this case as>o(iato \Mth S\ni«‘\\,>ki tliat the 

iso-in.ilt(*.'.o h<is the ch.iKw tcni>-ti< s (.f a dextiiii. 'i‘hc malt o-ilcM rins, 
on the otlicr haml the in>t nicmbcr of uhu h to be iitoirm>ed was 
do.''cnbc(l l)y iior/fchi, itj chaiai leii'-tie's beuu> luiue .o < uiat<'l\ dclimal 
kitei on by Brown aitd .Mmie h,i\e ii"t tlie -am« il.m*i''t<> lH‘*-tati»ai 
coinpoumls as has malfuv.- tt e |u<>bal>li- that (he wlmie muu-s 
exists 111 a Colliadal Uate, ttuidine nc'le teW.Mds tlie ihaiaMer i>f • 

I • 

delinite ( hcitiKud com|M)uiuU ui tie lown membee Tlie 1 c.ii< . julnn 
tliat tlu'-'e MibstaiH es e\el lated Hi a kind of solid soh.l nui is <uie 

whuh liu^ht e\j)|ain the Jllje ni delmite lelatloll lielweeii the ojilK'ul 
and la’dlK lM;f I'lopeities ot (he^*e |i\dio!\(i< |Uodine. ifii whuh II 'I' 
Blown and liis colleaeue^ h i\e s.) stimojK iii'-ei* d . ium bioad sense 
It is lin(ioul»te<lly < o| let t. ^ • 

The w'oik to whuh lie wiit'-i will have to »liaw alteiitnui the \ear 
has been carl ie<l out with a know led o.* of one pai I u iil.ii ta< I oi, ol w lin h 
(he eailies \foi‘keis to sa} I In* nio"! hati luil a \auoie noli‘;n. 'I'liis 

*fa( tor Is the concent ral ion «>f I i -ion - 11 ,is 11 nO that it was < <ii^inion 

know led <fe that the loiiits weie inliileio c<l b\ t le .n ultl \ of t !*<■ lied inn i 
as dotm mined b\ t it i at nui .i^.iiiet i ntii< at oi bfit t he e not s\ non win.iis* 
wHli Mie concent i.itioii «i{ 11 nue 

li \ ewanath, L liow ^ .iiul B \ 1^ \\\<inL;ai ‘hum to ^how 
the intlucnc‘“ of certain s.ilts on the Ir^uela't ion (*' staiMi Tlieh 
net led of expel me 111 is (o shake ofit* ei am ol i ic“ si ,n« h with soliit ions 
(»f the diiTeieiil salts of A’/!t) ( oiu eiit ra t Ion at TD *' b'l an Inuii, and 

subsetpent 1V dieo-,1 t he li(jiiid wIt h lo( I oi niall'*e\t i.e 1 loi t\\o hours 

at ho C. d he Injuid made up to |(M) ( i is hit. n .1 with kaolin a ml oO e c. 
uf the hltr.iti' h\ lii'oB'sed wit h h \ dro. hloi u, .u ui , 1 he .^e \ l i os.^v e t lum 
cstimatiul and ^ ah-ulated to stan h The n -nil - -how the p.-n ent,i;^e of 
starcli liydrolys'sl m j)ie->eiiee of the sub-^laiii e^ employ d to Ik- «is 
follo'j'.s -Distilled w at *r, 11 ‘.)l , laielu p<4a-li, t.7 ol , sodium 

carbonat<h 2t>'b2 , < alnum carluiyale (sien'teion), 2.') Ol , hydio- 

chlonc acid, 2h*()<) ; sodium suljihale, 22 <tb . ma;mesium suljihale^ 

20 40 / ; sodium chloiidc, lO'CH) , eih lum i hlonde, Ih oO ' ^ 
The authors cm})!oy('‘J thfi tcmporaUirc of .10 as (>n tiie evulemo of 
WarUj and Darabsctt* there is no appreciable erosion of iice siaidi 

* Memoirs /)fpl ,//<(/('/, 4, 1 ek < .7 , Ihin sys. 

^ l/n,{ , IhlK 3, i:i5 , J , 1104, t33. 
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granules at that toiujKTaturc. it shtfaljl he ])ointed out tliat aujyio- 
activity will he arrestctli in jjrcsence (»f A /IO solutions of caustic 
potash, sodium carhonate, and hydrochloric acid, \Uiilst the other 
euh.stanccH will pr^-djahly he without actum 5t 30 C on the diastase. 

The pnrluction of j'liK-as*!* by the protracted action of pancreatic 
umylas<! and of malt amylase (diastase) on'starch is noted by If. Sherman 
and P. W. Punnett.^ Tliey arciie from tha faetthat glucose is produced 
even by the use of liighly puritied enzyme preparation that it is not to 
bo attributed fo the presence of maltase. The writer of this report 
in several papers on the, sniiject has pointed out that dextrose is one 
of the products of the pn iracted action of malt amylase oi^ starch, 
and from tin; fa^t that its ju'oduction was observed in the case of 
malt amylase jireparations having no actum <m maltose, he concluded 
that it w'as not to be attributed to the ])r»sence of maltase. Finally^ 
production of gluoso u^ndi'r .these, conditions has lieen noted by 
iiMneroiis other observers.® 

Petween tlu- years l^‘Ol and P'Of) siweial papers \\(“re publislied by 
Miupumne and lioux in whieb the \iL''.v is put forward that starch 
granuh's consist of a mixture id amyloM' and amylopectin. Tlic exist¬ 
ence of those substaiu'cs, .altliough by no meuns established', iS accepted 
by simio. II. (’. Slieiman ;iud .!. C. liaker' state that by centrifuging 
potato starch j)aste with a f-race of sodium chloride, tlu‘y have resolved 
it into a-amvlosc or amvlo-pectm and /> !lm^Iose (the amyloso of 
Ma(pU'nn(‘ and Ronx). d'lu'^ a-amylose separated ;is a viscous, opales¬ 
cent layer, on ^chich ic.^tcd a lighter, clcarei, and more limpid liquid 
containing the /bamvlosc I7ud latter solution wa.s ldtorc<l, whilst 
the /bamvlose was ecniiifuged twice \W*h a (hliite solution of salt. 
Slu*rman and Raker ha\e submitted tlie-^e pre[,‘aratuuis to tlu* actum 
of enzymes. Tlu'y measure what they call the am}lo(lastie action by 
-Wohlgemuth’s iodine luetluHi* whilst the saeeharogemo action is 
measured by tlurttroduetion (d reducing sugar.“ It was found that th<‘ 
production of maltose fiom/'-amylosi' i)y pniilied [laiicrealic amylase 
follows the logarithmic law (d unimoKsiilar rcactiniis until three- 
quarters of the total (apparent) matto.-^e has b'Ccii formed, when* the 
reaction slackens. Purilicvl takirJuistase was found to possess, 
parliculaily m the early stages, a strung amvloclastic (lu the author s 

J .Imer Chem. i)oc , IftlU. 38, IS77 , */., IlHU, 107^ 

® Coiiipuro Anrt. Hr^toris, 1, gl5 ♦ 

^ ./ Ainrr. CHttft. ^oc., 191G, 38, isso , J , IIHG, l*i7t> 
a Hwr/wm. Zfitich,, 1908, 9, 10 

® rp Slioi tiiip i and Sclilfsingor, J. Auu r. Chem. Soc ^ 1913, 35, 1784. 
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son»e) activity towards punfiod malt amylase was 

characterised by its sat-charogenic olivet in t lie iatvr stages of the reaction. 
With a*amylos' 4 * (amyl(»pectin) 4 U tlii'v am\la't“v ^h()\\t'd more ell^ct 
m the earher’th.iii in tlie Lit-n stagi-v jirvbaMv owing to the foimation 
of resi.stant dextniH. .Malt aniylaM' wa?^ Uaind In [inaViee inoft; maltose 
than t}n‘otInT enzymes *<0 witli -^-amvlMM', and 80 'Jo with 
/huinylose) before tlie ^idiitioii cvaM-d t<» giw tbi- inlmv leacdoii. 
Starch }>ustvs niadt* at io',\ t»*m])eratur»‘s, htan h li'|iiv(i< d under [pressure, 
and Lintner's soliibK' ^larch wa re found to ie>cinl'h‘ Ih'^ -- rather than 
the /:f-substratc in their i}cli,i\’iour towards .llu\l.l^e'^ dhe authors 
conelude that Inntner-'s •'oluble starcli * 1 ^ well tula[)t»al (or testing tin* • 
^ activities of dilterent amvla^e^ ♦ 

II Shennau and .) A W'alkiT"' have ^tmlied iho h\^lro'\Ms of 
soluble stareh by highly j)unti.‘d malt amylavo" in neutral and .n id 
solutions and in solution-* eonljlimng inonojiola'-ium jiyin.-phate. Tin* 
amylase ii''ed h.id a puwiT of lOhO on the luithor,-. s< ah *'' or of hi(H) 
on Lintner’s st ale*. Ineneise m coneentralioii of tlie en/.^nn* in n'-utr.fl 
solutions not onlv [tnulined m^oii; ra[ud h\ilit>f\- 1 - Iml al-o inen'ased 
the final yield t)f mallost*. Adtlit ion of opt ima tpiant it n s of h \ di oefdtu 10 ^ 
:mid (0 (KiH’ 2 «d/), phosphoric aeid (0 di.ldo , 1 /) 01 nionopotas-i^im phos- 
•pliatc (0 U(j 1 /) aceeh rated hyiliol\ is ami. im hM-ed the linal v.eld of 
maltost*> tin* elh'cts being more marked with th-' Miiallei t*h.ni with the; 
largei enzyme eoneeiil rat loll 'The t>plimum d 1-lou < <mt eiitVatioii as* 
prtjdi -ed by the thu'e t'lectrolvlos was found to be p,, I 1 (Sorenst'ii) 

It IS U' t-‘woithv that twice as mm h of a gi\en tT t tiolUe is lecjinied to 
pi’tMluee this optimum reat tnm in 2 » star* li .'-obifiom* as iif I s<»Ia- 
tions, [)rol).ii)I} (twing to the lixatn-M of the ir-i<,ns by tin- start h or by 
the alkali adth-d in tin* coiiise of its j)Uiiln .itmn As .1 it-'ull of a very 
largt* number of conversions tin; author,-, com Uid<‘ that iiiyil about 
bO ' of tin* ealeiilated '[Uantily ol (appao'iit) maltti-e has been pro¬ 
duced, the hydrolv-i-. pioceeds in aetoijaie. with jln- lognnthiSiic 
law of unnmdeeular le.ntions. A]»provimattly lunar relations were 
observed only dining tin* very early -l.iges ttf hvtlrolysis. 'Die remt'^m 
constant k of the well Tiiown e<|uatn>n of llm h'gaiithmie law ; 

1 /t log 'il(a j) k 

remains nearly constant under favourable conditions of acidity until 
about half the theoretic./I percemtage of (appaient^ maltose has been 

«' 

J. AniT. Chem. Sac, 1917, 39, 11711, J., 1917,971. 

" See J , 1913, 9SC ; 19K), 371. 

See J., 1910, 1173. 
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producocl, affpr wliicli it falls n>>re irjpss rapidly, the rate of •fall 
depeiKlin^' to some extent on the a(i(lity of tjie solution and the con- 
eenliation of the enzvnii' * '< 

L Adler,*’ workini^ under different condiltons from those* of Sherman 
and Walker, found that tlie oplimum coneentration of i[ -ions for the 
action of malt amylase is Indwis-n p^^ 4’0-anK o-2. As the < oncentra- 
tion (>jis.s«-s tlu'Hi* limits in either direi-tion th<‘,.activity of the enzyme 
de('r(‘a.ses rapidly. The elfist of neutral salts he fouial t(,> la* small 
eompan'd \vitli<hat of tin* H -ion concentiation. 

Tin* work of SjuTinan and Walker (/or <■/(.) having established the 
fact that sodium and' potassium i hlondes, luftrates, sulphates, and 
piuVspliates inciease the activity of " hif,^hlv puiilied " malt amvlase, 
tlu'ir inllm’ace showiiiit iy< leases from the lowest conemil rat ion uj* to 
the ofitiniiim, A \V 'I’hoiiias'* studied the lutlu' iKc of sodium and 
potassium brotiii(h;s. He found tlmt,these salts in i-oneentr.itions 
bplow 0 2^jm’ luol per lit re reduci'd t he a< ti\it V ol t he enzynn*, whilst 
aoove this con/ent rat ion t(» the optimum the\- behaved like tin* other 
salts. 

Woikine with a preparation of Merck's "diastase” M. A Hakuzin 
and (k H, Kher'^ found tl to l»e solulile in water to the extent of 81 ' 

The .solution was optieidly inaetue and Ltave the biuret, xanthoprotein, 
Mobs.h' s, <.ind ()st roiuN slen^ki’s react ions 'd'lnw fniiiid t hat about 7 ’ 
of the "diastase” w’as udsoibed by moist alumina, d'he adsorlxsl 
poition did not eive ()stroiuyslenskr.s r<‘action None of,,tlie eiizyine 
was adsorbed by I'leetio-iieeatirv,. kaelin JSo far as c.in be jiidj^ed from 
th'e abstract u| this papei (/oO fff")., llu'aiitjiois do rmt bnne forward 
c.omdusive evidenci' m suppoit of tfieii •.'^uu.ue^tiori that by adsoiption 
with alumina the^p.ii tieiihir eiizviue prepaiation^with which they dealt 
IS si“[)aratcd into poituuis forming dextiin and maltose resjiectivelv. 

T. Chrzaszcz and A doscht*' have earned out a s(*ri*‘s of experiments 
fi’oih which they conclude t«hat then* is mi ib'limti* relation betwei*n 
the Inpiefyine and saccharifying powers of malt amylase,'and therefore 
iluvt tlies(‘ two funetuuis are to be asciibed to separate enzyme.s'** 
'J'he dextiin forming powvr may be a resultant ^f the two lirst-named 
functnuis uiub'i conditions, not yet determined. 

( 

lii.jr/inii . 1,1)10. 77, 1 IG r.H7, 

" //er/, 11117, 30, Call 11)17, l)7r 

I'hijs Ckr>u , IDll), ^8, 321 ; y , 11)17, 300 
'*• Sec , ISllG, *133. 

*' Zr^1017, 80, 21 1 , ./ 11)17.1)01 

See ./ . IDl.y, lOSO 



TNDr' 5 TUlKS. 


411 


Ift (he K'cent woikcf ,1. Ifctkrr^inil ![ I' I*] IIultonniiilHMoiu- 

loi) (»f lioiM’ rlir^fmi^> aiul aoHti-'. -11ul to un pa( 12 . it u\.\v 

(m- \( i| (liak*t 1 )<•''<' ,nj 1 }|oj " f**un(i .111 .1111 \ lo« !.!''(!( rn/ \ hh' «,>f .s( nint; 

MiiM'harif} inu*l>iil wr.ik li(jftt'f\inn powiT m IkM'i’ (Ip-sttmfj' Acoiiih 
i<ti tin* otliri liand .'^fiowrti ciilv wtMlc .Tii^vlia l.i-'t u' ai tiMl^v Many 
\rar'' aj^'i I•.iran''f/k\' t<i tind ' ” in i;<‘iminatcd or 

iingi*rrninat-'(l a'ann'^, ai^<l lit* 1 >. lif\. d In^ nfg.idva to 1 m* diu‘ (*> 

1 hi* jni'M tii t' <d t .ninin • 

|)ata an* Im-hilJ a< *iiinNlal'’<l in ifi:aid hi lla* fonnatton 'if '*n/\nH"<. 
pi'idn'Md on tin* dll'* hand tinning iln* l'<-i iniii.it i< ai tif^s.'ftU ,ind on tin* 
itlhiT liainl hv tin* 'jfitu!!! i*! Ita.Ii'ii.i < ai ^ \ a’liiMi'' iindi.i in llic<r* 
( in iini't a IK ('•' "'atn* nf iln* (•ii/\mt-'- an* foiin«l in tlii* Nulixttii,' tin* 
I'lnld-'p'-i m in tin* < .im* nt niin.il iii'^ -''''d-', apd iln* nntiiii\V iiiflia in 
tin* ( .ist* of l)a« t t*i i.d ;ji o\\ I li^>. w liiKt ot In-i • ,i n* ft *nnd in I In* oTidn \ o ot 
tin* •>.*cd-. <a in tin* h.n I oi i.i t liryn-plx ^ Tin* loinny MiT>nj» .im* (In* .so- 
( .dlc'l ondo fn/ \ nn'-'. tv jat al 'd w lin li .iit* -in r,t-<* a in I aniyla-'*, \s InUt 
tin* l.itl '’1 l;: on [) iin liidi* tin* fkl o i m/\ iin--, W pi' p! < d \\ hk h an* malt as** 
anil /\ ni.i-'* , ^ 

A Boldin and .1 kdliont'^' Ii.im* piotct'd .i nn'tliod for tin* maiiu-* 
f,l< till'* ol'toirt'All'*- .1 nd t o\i n- I O' .n*!' thu l>a' t '-iia w hn li .in* 'Hilt i \ ,it <*«) 
on nn'dia in li in a--iiiial>l(* nit i oo,-f,on-. -ui»-i.iii*'"' inil j>o'ir in *ailM'- 

li \ il I .it rs .1 nd faN. r (/ . -< o .i l.c.i n < .iko fi i an u li h Ii lia- n*lho \ rd 

• • 

pait 'd tin* lal' .uni ( a i 1 m .li \ d i .i t < * \ \^iv pi>'.\tifiil li'jin*f', ing 

aitivl. -I* ma\ 1 ) 1 * oiitaiin''i in tins \\.i\ fnan /»' I'liolhiu oi H 
'Tin* -I ani patmt -p'*'iln ,it,ion 'll'*'! iin'iiiioiis Ji nn \i nh rn ii\ or li 
Mthhhs • • ^ * * g, * 

In .1 iiTcnt jj.iprr .f Bri^'^nil,it ■ tli.il lo i nil i\at irn.’ (oitain 
sp»*'I'-s ol li iiirs,i,(4 1 H oil -pi'iit iriaiM- a inMo'-ifllip, < a k'* fn''d from 
-t.iich. In* has oktaiti'*'! an arnvl.i-'*. wlinli In* »(l'*-tLmat'*- .»s “'air')- 
<li*\l Mini-'* It !!'pi'*fi''- -lanli p.i-t'* mpnlK. it-, ojttimnin tvm- 
jtnr.itiin* hcing lOC. at wlinli a iiiax'^nuin of Id* 'd (aTpaf'Jit) 
inalfost* IS pn'dinnd Its optimum a'ii\ii\ h m a m''<lium in*utral to 
junthyl oiarm-*. hut it ri*tains its a(ti\it\ m pn*-nn''* of 1 ^oiii 'of 
sodnjm V.irhonati* par Vtn* On tin* otlirr liar«l d rgrm of iiydi'oM< ii 
(*lilorid(* pel Iitn* (■omph*t'*l\ arri'-ts its ,nfiMf\- 1'ln* .nitfior (laims 
til.it it IS p<»'sil>|f‘ to ohiain fnan I kilo of^ m’i.uiis .l (juanlit\ of tin* 
li'jui'fwng on/\ iin* i‘<piiv ,di*nt to that m 'Jd kilo- (d good malt TIk* 

'“Eng l>:it . I'll t, .7 , H4, i')l7, 7:i-’. 

•' Eng, l',.l g.!,7as/llll3. 

" C.imi.Irs , liU7, 164, H.'i, ./ 11117, HIM 
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V , , 

onzym** is ri*'for u.^c^'in U’ji'.; t<-.\t iIi* in<Instn<\s and fof tlin 
production <>1 dc\tnn hvnipsjrom tin* rc.sidupH of starch faftorios. 

r. M Hiifchin.-'ori and S Ha'jii Ayyar-- dc.v rihc an enzymic 
suh^ta^^'(‘ hdUmr, [ucpaicd friiin nee, j)o\\drrc(l lands, and other parts 
of crrlaii; plaiitn l)y Imliv n ’ n.il ivcs, and pi>cd m the jiroduction of 
llm<lu nee Ikmt {ji<i( fm m) an<l of the lice ."pint distilled from it. It 
contains many mouM fiin^u uhnfi .^ac< haiify* starch, the im».st active 
l>cin;^ Asprn/illm oyyac, la'suh'.s yeasts capaMe of ])ro<lU(inc alcohol. 
The sa< charifvlne of hakfen is said to la* mucli l(>^s tlian that 

of .lapanesc wlii< h |s imule from ,i jmutically jmre cultun* of 

\ comparison of tlio \iclds nf fiiifuial foinied bv di.'-tillin^ barleys 
and the malts obtained then-from led J b. linker and H. h" M. IfultoiP* 
to 1h(‘ eonelusion lliat there is a small Imt'distinct production of “ fur- 
fiiioids "•* fioiu “ /lon-fiK’furoid ” matters diirine the malting process. 
I'aiilcy cmbiyo.s, when emwn in the dark on sand moistened with 
suciosc solution, incrra'.M'd in ‘‘ finfiin)i(l ' la.nfrnt. Attached to tJieir 
» own <mdos|a‘im the miliryos iiu jca.scd'in furfnroid ” content corre- 
‘^spoiuline with the h'ss of the same mateiial siistaim'd hy the endo- 
s(M*im T hus then' is (‘ndenee of the existcnei* of an en/,\ me (•apa})re 
of hydrolysiiie " furfiironlsIt may be pointed out that J. (Jruss^^ 
showed tk-af the ecll w.dl of the bailey rndosparm is partially hydrolysed 
diirine termination This cell wall. In' adds, in all [)rol)ahility eonsiits 
of aiahano\\him sTiiee I'i Sehul/e found that 1 h<‘cell walb in tlie ' ase 
of lye and wheat, consist <d that (>ol} s.ua hai ide \j A Hawkins** 
shows llfut a lilteied a<pr-oiis (’\traet. of the mould funeus (ilodun'lla 
cuipifl(i(<i coutaMs an en7.\ me eapahh' of'convt'rting \ylan into .xylose. 

Knzijuu:^ of ,, Afrohlint to 'r. liokorn\'■ siieia''!' of yeast is 

not injured when left m contact with absolute alcohol fi*r sevi'ial days, 
Tnd In' i,'i"ls that it shows'little seimit i\eness towards acids. A 1 / 
yohitimi of caustic soila destroys the en/.\ me within 21 hours, but 
f) formaldeh\do solution does not. .Maltasi* is yeiy sensitiye towards 
uh'okoi, being injuied e,v<‘n by 10 aijuetuis solutions, whilst a,l /, 
caustic soda solution destroys the enzyme in a few hours ; 1 , hydro- 

Mem. O,pi Jyne, [ n<( uiH.tr 1., i< a', S,,i,s-. lUi:. 1. 137, J , lUia,:.')! 

i'h.o, Sar V/a-o , 1017, in, i:.M 1017. .ins 

I'lic U'<'<i| till' tenii ■“ fill fureiii ” ili'-icaJ <'f ptiiUi-aa apjiear? to the writer 
lUHle'iniMe a'< i( l>e lake') to iteiiole “ r»'-'<'inhlitm' furfural.” 

-■ n /i Hi.iu , I.S0.7, 12, iL’.'ii . ./. IMM). If.t. 

Avur ./ Hnt . mi:;, 2, :i7r), J , 1017, 

4 Mlp linuo u li^pUn-y.Kit ^ lOlti. 50, ;105, t.13, Hir>; J., 1916, !)00. 
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ari'tir. or lactic acid Ny'ak.'^w it in 1,'1 hours; and 0 1 
forruahUdiyde aKo wc.tkd ns it . A l)avl^=' has "howit tliat nMlia"t‘ 
IS very witlcly di^itiludc(f m phii^t", liiit fie pnint-, out that the failidc 
to thc,fa( t tliat* U h an . iid<>, t llul.ir m/a m'“. and 

that it is cxtrrtncly scn^itu.' towaids^i^.t^.uit" hnk.TUN -(A'c ci( ) 
states that 50 ah’ohol d^.^t^oys /\iiia"c withm “Jl Icurs. J''uith*T, 
that tins cii/unc i? dc"(r'»ycd hy <‘oiucntMtcd soliitmu", out that it" 
act ion IS stiniuiatt'd by (filiitc .''olutmns of ncutiai ".ilt • 1 Milphnnc 

ai id destroys it in 21 Ifours, a^ d«'.-^ a!"o 5 ku f c, a< « tie. vr but \ I'lc .u id 
Its activity IS d»->troy(‘d by (>Vi5 atuiiinnia in IS h'»iii', and bv 
1 fonnaldcliyilc m than 21 lomis* lb*ik<n'ny aKo makes "inul.vt 
observatfons on cmulstn, icnurt, and m_v ro-m, all of wliclificn 
in yeast. * 

K. ti. (Iritrni and .1 .M ofeinnu t<» lhaid .ind ('Miner’s 

ol)^ervatiou'" (hat. the actl\ ity df mu ra^e !•> dimini-'lied Ik the [)re>enc(‘ 
of [„rl.ixs liead.s in the reaction InjinJ, st.ite fhat^ 1 hi-' O' diie-jo ;i lowerin'; 
of tlif‘ H -Ion com ent r.it loll i'\ the alkali exti.nted fiYtn the j^lass? 
•In the saim' wa} tliev explain Mriks'on’.' obserx at loii.s** on the 
weakeiiin;^ of (he a<-ti\ity of Micra'o by lh<' pie-eme of ch.ircoal, 
aliiiiiina, s»,*rnnr'or ee:^Mii’bimiin In i later jiaper Xel.'on and,('rilhn*^ 
««h<nv that when animal cli.irceal or elunun.i i-' added I.) ,i "olutiAn of 
sucrase contamine Initfer -aits to maintain the » on* ^ nt vit nai of 
If-ions, th'‘ en/.}me is .id.^orbed ))iit ret.iMi.s its mlixity The 
ont.yn • re-enter." "olntion when a lolhad, ctj., sa]»onin or e^^e 
Hlbumio. is added 

(’ontinuiny their work on the eompo-'itmu and fornia^aon o/en/\mea 
If. leader and I '] Lowenli.'imm, ' fern'^-'iiled soluf'ions of -odium pyruvate, 
to wlueli monosodiiim phosphate (a butler -alt) Sad been added to 
prevent any gnuit ( han^t' in the (oaiecntrati<>n of il -i.aw, w'.tli fre.sli 
bottom yeast and the same dried t»i le^^ tliaii 1') of moisture The 
fermentatixe power of tin* dru'd \e.i"(. wap |o ;ht luwer than that 
of the fresh }'easL. Tolmuie, w.is without ell. t ( on the dried y*ast, 
but it increased the ‘ ferment at i\e power of the fresli ysmt thiee,tr) 
fourfold: It will be ieniemb»‘red that I'ailer anjl .1 oh/in''son. and Killer 
and (Jranier, succeedtsl in iifereasmy the suera"«'* content of yea.''t liy 

fh„r/i^w J , inin. 10 , ::i 

^ ./. .t>ner. ('/ie'>n Stf . I'alrp38, 7J-, lulu, 

/Voc. linyal S(jC , l'al5, 88, /! , .i7.j , ■/ . I'U 1" / 
i''-? y.iv'.e finn , l!ll I, 72, .! . I'.ii'l. 'll I 

'• J. Atner. (. /icrv Snr , 191 U, 38, 1 11 '9 , ./ , I ‘.i 1 •>, 7"J 
” Z.phf/sio! <7^cm., 1910,97,279, J, 1910, 12;jo 
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cultivHtKi;^ It m (ritiiin iiicdV).liv < iilti\atiii<; ya.^t in' ruitiBPnt 
solutions of s()<luun j)yiiivat(‘. they MircV^al^'d ‘in incrrasin^' Iho carb- 
ox.yIas** activity I'V about 20^ only 

In a [<a[>('r by I'] Alxinliablcfc' atnl A, Kodor.*^ <inMwpcnnumtal 
si iidy iH d'’v( 11 lird* on 1 1|.- act inri^of \ cast nun cratimr jnn c'’'’' (m dilTcn'nt 
p<*l\pcptid-'s at <li[lcic}jt ' ( Mill cnt 1 atinys IM ion-' Tin* results 
support, (lie vii'U tliat cj|/,\nics act, as (iilloidal <ar<d\sts in a similar' 
manner to the inmcaiiH <atalysfs in\c'-l ic.iteU bv Hredi;^' 'I'lnv are 
not in I'aimon^- uilb Ihr \irw fli.it an en/yme.is aelue towards a 
delinite cioiipin;' of .itom^ ( 

(’ Xeiibei'i/ and Iv IAuIa t^’ bnd that b sliced soIuIkui can be bT- 
rnenled i <H:iplet(‘l\ b_\ \e,ist maecr,ition June m pic'^encc 'of ()•! 

O' 2 I in ni'il nf sodiniii nr pot a''-'mm < at bonal e. pot a-'-mm niel a bora t e, 
or I iipof,i‘'siiim plio'pliat'e. nr O 02 m -mol of sn<lmm or jiotassium 
sulphite pel Iil,tc wlmn t|i(‘M‘ siibsiarKi"^ are added before femamta- 
tion lots ( oinn.'eiK cd \\‘!ien Ibe additinn Is made aftei fei mental ion 
Kas started, l-wKe the ipiantilv 'd I lie siibstanies d<ies not prevent 
complete fei mental ion 

Aemmlin^ to T. Hokorny’" veast cells m.i\ ix' killed w ithonl dest rovinjj; 
tbe. aetivilv of /,\mase bv treatiiK'iit with 0 1 0 b . so|uiions of 
sulphijrie acid, .iniiiionmrn .uid sodium llournb-s, formaldehvde, feirou.« 
sniph.ite, animniimm o\alate, pot.issmm clilor.ite, chloroform. <‘lhi'r. 
♦-te I’lie*' wasimil an<l .diied prep.irat ions ao' similar to so-calhal 
lU'et.one \ east ** ' ■< 

A llaidcip" slnAvs that vvmin (acetnne \east) and lined vi'ast 
nvidered mictni; b\ w.ishinc* "ut^ the eo-cn^ynu; regain Ihctr activity 
by the a^\dition id polassr.iin pwuvaO* .iiul a phnsph.ite Carboxylase 
has been showiClo Iv'unalTected bv wasKim:, .oid since acelaldehyde is 
the first |)roduct' id ^lie'action of this en/yinc on [>vru\.ite jt was 
thought, that a<'etaldeh\de nuyht .ilso restore the actuitv of tli<‘ vi'ast 
preparatyuis 'fins was fonfld to be the case in presence of potassium 
or aminonmm phosphate (not with the so<lmni salt) Ifcnce it w'ould 
apj^ear that K .ind NII|-ions jkism-ss a specific'I’unclion not shanal 
by tli^i Na -ion, which is pi accord with the f.ict ^hat siMlium phosphate 
cannot repl.ice the jiotn.ssium salt in a culCure medium for yeast. The 

s.'t‘./. loll*. L‘i:,. ini4. n; 

itiii). 1, 

I ot'Cl.lL*fT, . I JOW'// l\ ! I’m ts, 1 .1.’ 17' 
l{<ockf,n , l;nr;, 78 ..i.Ms . ./ . l'.i»7, .'ii:. 

‘V-t//./ 1 / , loin.'56. i:. 1-7 I!U7, .100 

A K. Ituohiu'r juiit It Kapp, Ih} . 1002, 36, 2;i7t> , 

*" Jtwcftnn , ^ i\\., J , 1017, 731. 



<15 


rttjuac.n 1 ^^«.rn INni’?>TRTE‘<. 


oXptyimoiftfl siip[)ort tin' viow ^lat ^n’NftMrli\fin w an intorinmliato 
pnxiact m alcoholm fniirt'-ntati?)n. .ind that ii tna\ hn tin* cc nn/y!]ii- 
of yoast juico. ^ * 

Hop F, \V \\ okF' di-tils h<i|>'' al a tnnipnratnro 

hplovv 1(X) (’ in a furrnni of >lrain nnat.pnlnLr al'i>liol (pr^MUinal by 
pa''Sinir stnaiu tlirfJUi^Ii 8, • b\- h iiinaii'^ tln'*inls an* 

volatilis^'d and ('arfi''d o\rr Tla'v am nn\t snbjncfril at a Idw tnni- 
|)(‘ratum to \apoiirs ])rodii(rd by jia-'.-'inii strain tliroiiL'h »>7 alcolu'l, 
which condcHM' tin tlin ho|)•^ and oxtr-nt llm >oft rr-in'^, I''in.dh . the 
hops am subinor^ntl in warm WalKT (with or without <i vinall proportion 
tif alcoliol), and tlu'ii aptial on liv tin* v;lpouI*^ 'if low ah olioln tamtrnt 
to dissol^n the hanl msnis An apparal u^^ for can \ inij out I '.\\>- proct»ss 
*s <b‘.scri)><‘d. ♦ 

rV/H/mcZ •- \bnut fiflv ytnirs aoo (Jobs obtain*''! thmr >ub'-ianc<'s 
caraniclan, ('i.dl kO . , caranichuj, t' , 11 |A ) , . aii<I t'amtuclm, ('. ,11 
by licatin^ suciosc at ISO ItiOC \\ rmn ifm Inat mo* w .is stoppiai 
at a sta^o when tin* loss in weight w.is \2 , the prodnri com 
..sihtod chictiy of raratnclan ; with .i loss of l.'i fh<‘ product w'as 
mainly car.uuclon , wiiilst with a 22". loss jt. con.s|smd almost 
ontimly of cijramcbn M t’unniii;:li tin and (' Doi.n*’ ha\'‘ studied 
^•aramolan. Hy lie.itiu'' smiose a- abo\e ni'-rtionejl tlnv obtain'd 
besides caramelan, fui fural, pim;^eut a* id \ .i pomand « ar boii. diovidi' 
Caraine.lan i.s a brown jjriity powder. \eiy h\ i:rosi opi, , and nn'lls at 
It IS ri'adily solulih' in w.itor, .lud fairly so m SI a]< ohol , 

Jt rede'‘s silver nilr.ite and Fehbn^’s solution A 'oriM-nl r.ited 
Hfjuoous .solution acidifu'd with IndioihioMt at id <,n atldition if 

resorcinol a md preiipitate, .solub'.e in .dcohol and alk.ilis I’hloro' 

^lucinol ^ives a simihir pri'cipitate, but of a d-• [lei < olour It is 
probable that the above-^uvon formula should be doiibhd (’oncen- 
trated non oxidising acnis convi-rt (aramelan int<i (aramelm WeakfT 
acids produce d<‘Xtrosc‘, metliylfurfural ami liutaic aci<i. 

Co7/ifh).'iitK)n of Beers \ \eiy compia-hensive Ibilletm has been 
pubb.shed by the V S Department of A|:ii' ultiire, Ibiri'au of ('heiiiistry,** 


givin |5 p-oximate analyses of a great numb(*r of (idler, nt types of I eors 
brewed in tlie United State.-;. The work was i-arru'd out by L. M. 


Kng. Pat, 1()7,1.')5,. lUPt, J, 1U17, \m 

Tlie writer would puint uut tli.'it tlie couuner.iiil cutuunni' lualtcr known a 
caramel is obtained b\ heatiug sugars it presence ot eertnin other suti^tanees, 
couaequentlv wbat applies to sugar beat'-d firr if mnv not, and j>rohab]^ does not 
ap]»l^to the comniereial product 

Chem. Soc Trans , 11H7, 111, o89 J , 1917, 979. 

£ull. No. 493 , eec J., 1917, tXXI. 

# 
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■ B*P0BT8 Of THB PBOOBBSS Of r4Pm*D 0HIMI8TBY. ^ 

' ” % 

Tolman and J. G. RUey. Accede wm secured to several breweries 

making beers from various raw materials. The‘a«thors find that there 
is 'a very sharp line of demarcation between the all-malt beers and 
those made from mixtures of malt, maize, rice, and (A)rn products 
(? starch sugars). The result,s‘ show that the pere'entage of proteins 
(N x6'25) is more sharply reduced by the Use of malt substitutes than 
is the ash or j)ho6phoric aciil, although where corn (ni'aize) or “ cerelin ” 
was used there is a marked reduction in the, percentage of phosphoric 
acid. The authors point out that J. Race," working with English 
beers, found a reduction of proteins by the use of malt substitutes, as 
*'they themselves found.' However, the all-malt beers brewed ih the 
United States contain more proteins than those brewed in Europe. 

J. S. Sharpe" carried out an investigation with some typical British 
beers to ascertain the (piantitics of the different classes of nitrogenous 
compounds pri.sont. Unfortunately hd does not state the original 
gravity of thod)cers lie examined. A summary of his results is given 
oo the following page. 

He also extracted O'01 /,! of an alkaloidal oily substance, which gave 
many of the reactions of coniine, from stout and smaller quantities 
from the otiu'r beers. This, together with a miilute quantity of another 
oil (perhaps betaine), ds' said to account for the small quantity of 
nitrogen shown as undetermined in the table. 

Analysis. 

TTofers.—Apart from freedom from contamination which is of 
paramount importance in all watciS required’either directly or in¬ 
directly for potabje purposes, the greatest attention is now being paid 
to the saline constituents as influencing the activities of malt enzymes. 
R. Emslander" points out that every enzyme has an optimum tem¬ 
perature, and an optimum concentration of H - or OH'-ions of the 
medium in which it acts. The inHueuco of a brewing water may 
accordingly bo favourable or unfavourable towards the activity of a 
given enzvme, actording to the character of the saline matter it 
contains. The transformations duo to enzymes which occur in brewing 
require, in every case, a slightly acid medium. Carbonates are to be 
regarded as “ buffer salts ” or “ reaction regulatora,” since in their 
presence the small ljuantities- of acids derived from the malt scarcely 

** J., 1908, 644. 

« Biochem., J., 1917, 11, 101; J., 1917, 1059. 

« Z. gei. BrauK., 1916, 39, 137. 
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affect the concentration of ^ -ifins. ^ Without these buffers a jery 
small addition of acid would cause a very jjreaii increase in the con- 
co.itrai-ion of H'-ions. It therefore, follows that v.jiters containing 
very difT<;rent quantiti(!s of carbonates h,avo nearly the same .con¬ 
centration of Il -ions, so thaj >iho point of param</unt significance in 
a brewing water is the quantity of tqtal- solids, and es])ecially the 
carbonates which it contains. Instead of the tedious and difficult? 
gravimetric method of e.stiraating total solids in a water, hhnslander 
advocates one .ba.sed on the measurement of ehetrical conductivity, 
and ho describes a method devised by I'oroschcwski and Divoranozyk.** 
u The electrode is a pqie'te'having a globular enlargcniient (3 inciies in 
diameter) ,iud |)rovid('d with a stopcock below it. The electrode 
connectioivi are, sealed through the walls of the hull), and the wires 
carried upwards in t.wo glass tubes are also sealed to the walls so that 
they are not wet when the apparatus Is immersed in the water bath. 
The two eleetroiles roirsist of sheet platinum. The apparatus is 
immersed in a large water-bath maintained e.xactly at 18"(!., the 
nieasiirement of resistance, being made by the Wheat.stone bridge 
(iiethod. For standardising the apparatus a At/50 solution of potassium 
chloride is recommeniled. I'his has a specific, csmductiv/ty of O'0O2390 
reciprrieal ohm. This..number, multiplied by the resistance found in 
standardniings is the lesistance capacity of the ajiparatus, and in all 
ouhseipieiit deterniinatious with waters the s])ecific conductivity is 
found by dividing this resistance capacity by the observed resistance. 
The formula for thi' calciilatVon of the total .solids in a water is:— 

.-d t'/r.lO", 

where M is the total solids in jiarts per million, k is the specific con¬ 
ductivity and 0 .. consta.it, usually O-tittr) at but for soft waters 

of high chlorine content (50 parts per nullion) it is 0-G70, whilst for 
hard waters of low chlorine content (20 jiarts ])er million) it is 0'725. 
For other details of the method, see J. Inst. Bifinng, 191(!, 22, 504. 

In a paper by S. .ludil Lewis, Messrs. Murphy and Lonsdale insert 
some j)aragraphs*” ri'commonding the spectrographle analysis of 
brewing waters. Thej' state that they have obtained unmistakable 
evidence both in the mashing process and in the fermentation itself 
that certain elements, which have .lot been previou.sly suspected, 
etxert a very definite influence. Non-metallic and even rare con¬ 
stituents which have been discharged into the atmosphere from foun- 

'■* ,? /(’((oT. Chftn. ^oc., 1913,46, 1 

« J., 19I(), m'2. 
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drie^, snAlting works and snoh-liko f'S^aklisImients, nro inontioncd. 
It is profoundly to b% dcsirod*tiiat tfiis ovidtuict' may Ih‘ puklislu'd iit 
no distant date. , Baro st!iti*mfut.s of thc^kiud rannot Iv acc'“j)tod. ^ 
A/^os7//rr.--d'ho fact thal^ wljcu c»l( uim carhidc is moistcju'd uitli 
water a dcfmiti* voWiinc of acctyliuie is^‘>^oI\cd was suggested by 
P. V. l)uj)re as a basis foi> tl^e estimatlun’of ucivture in .rmiiionium 
oxalate, and later* in cordite.^® The same pnn(i[tle has since boou 
applied for tin' cstimuti^tn of imu'^ture in nuiu'*r<uis other substances. 
W. Windi.scli and (.ilaubit//* iind, for example, tl^at tliooarbido 
method IS a convenient one for^ tin* estimation of moi-'ture in barley, 
hops, malt combs, aiuj. yeast. 'I'he apparatus,d<‘\ ist^l by (‘amp])elb* 
IS emplo^’ed Tin* results an* found to be ^lielitly higher 4han tlif>sei 
Obtained by drying at lOo (’ The metluHl, it i^ statc-d, e,in also he. 
used for tin* estimation moisture in ''UgaV solutions if the latter 
are previouslv abs(»rl)(‘d hv^iubulous paper V. J'etit'dalso proj»os(*s 
to make Use of this method f(*r 1 he esiimatI pui of nnustiire in bailey, 
malt, and the like. He dAcnlM's a simple appaiatus for <-ariying oiil 
the determinations, wlueh can l)e constructed Ie.^dlly m An* laboratory. 
I'lio results an* within O'.a of lln^ tiiitii. ’i'ln*v are eahulated fiom 
the volume of .mmerul-oil ili>|il,ii'i'(l liy llio a(i'(\li'ne oen,ruled, or 
Jrt)m the ])re.‘5Siire of the .iie(\leiie. N'aliii.dlV tin' exjriuimiuits.must 
ho conducted at a coii.st.int ternpiTatliic (I K) 'I'', is adoptvd hv I’elit), 
and every oirerator must .staiidardisi' his a|i|)ar,il iis li\ a .sene* of testa* 
Wlth'matenal.s of known iiioisture (onleiit. 

Ah fliol.-- 1 *. S. Evans'* has determined»«hut lie flmoti s the lioilinji 
and condensing points^of nii.vtun's of .■ile.oliol and wajer. A lahle lu 
ftivcn representuia the«res1dts ohtainefl with Id ililfereni ifiixtiirea 
smoothed out by curves, Jn ihirh e\pciiiiient 50(1.c e.‘of (he ini.xture 
was distilled from a Wilit/. flask of 1 lit re caji.leit^- at siirli a rate that 
one drop passed over per sci oiid When 15 c.c. had passed over dis¬ 
tillation was stopped and the compoMtiun’o.' the distillate wiy, taliin 
as the vapour, ph,use. 'j'hc average of the comjioMtion of the lirpiid 
before distillation aiidr of tin; biiuid remaining in the Hash after djs- 
tillation was taken as tl^e liquid |iljase. The tei^ipcrat^ire of the vapour 
in the neck of the distilling flask jii.st below tlqiCvol of the side tube, 
when one-half of (he 15 c c._hud pa;s.sed over wa.s taken as the boiling 
point of the liquid, lly means f>l the (able'the ('ompo.sition of any 

“ lOO.'i, 30, 2i;ii I’KJtl, 31, 2l.t , ./ , I'.lo’., Olo, i'kii., 7so 

■' W'jr/t, , 1 .^,/i Hr,III , l•.ll.■^ 32, SStl , ./, KMit, IKl', 
lOltl, 07. ** 

^ Bratnenr ft Meilfmi', jtlltt, 6, !I7 
“ J. Ind. Eng. Chem , luio, 8, U’OIJ , ,/ , 11110, tSti. 
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mixture of alcohol and water m^y bo approximately deduced frogi its 
boilino point. The table imludes liipiid.s epn-tainino from 91 % by 
wpiglit of alcohol to nil. It will be noted that the author only claimi^ 
approximate accuracy, wliilat it >shoiild be reniemberixl that highly 
accurate, results’may be obtained mu< h more expeditiously by the 
apccifie gravity method. 

A. W. Dox and A. K. baml)'’-' suggc.st for the acc'uiate diUciminatior 
of alcohol, aspirating air (at. tlic rate of 2.') litres an hour for R-IC 
hours) througl|-an alcoholic li(|Uid .saturated withammoniiim Mil|ihatp 
absorbing the alcohol in ( oiicentratedi sulphuric acid, and finally oxi 
e dising it with bn liioniale.' The resulting acetic.iicid is estimated in thi 
distillate, by tiliation wit'li .standard baryta .solution. Acetobe is but 
slightly o'.idi.sed under tliesi' conditions, but e.sters must be e.stiniatec! 
aciiaratcly. 

W. K. C.iitlnius'" dr.ias attention torhe eiror iiuoKed in tin' estima 
turn of alcohol pykiioinetlic.illf by tlie ili.stillation method owing to thi 
'iiassing over of volatile constituents from Itie hops. This is contirmei 
by (}. 1). Tlicvenot”, who suggests as a remedy making the fermenter 
liquid alkaline before distillation On tho other hand A. Fonyo* 
failed to detect anv acidity ill the distillate of a hopped liquid. H( 
foiiniA that the error due to hops was not affected by the addition 0 
caleiiim earl.onate bcloro distillation. 

’ A. Fohyo''“ ile.seiibea. a number of determinations in hopped ant 
unhopped worts to which up to O'f) / of alcohol hud been addrad 
The worts were, ilist.illed and the, sjieciiie gravities taken and also th' 
readings of the. Zeiss-l’uUric.li, refractoineter.'" The pykuometrii 
results show'ed no alcohol in tlie. in hoppeil w(>rt, but the hopped w'or 
containing no alcohol show^cd O'Ol , , wtiilst the re.sult.s for the hoppei 
worts containing alcohol were all high to the same extent, which i 
attributed to traces of volatile hop constituents (vide siqira). Th 
‘ refractometer results were'accurate u[> to the limit of sensitiveness 
0-08 '. It is pointed out that an error of 1° C. in the temperature pro 
duces an error of about 0'2 in the apparent akohol content. Bacon’ 
method** was found satisfactory for worts containing small quantitie 
of alcohol. 

*• 

J iiHrj C/ifin Si}f . lOlO, 38, , a’ , 1017, 

- Ctnnuiuiii.' Mii^trr , ./ hi'if 1017, 28, 257. 

I/nil . 257. 

Am*')'. Itre/rfri './ , 1017, 41, 1 t2 , J , 1017, 51.) 

cp. Afkerinaun nnd Slcimnanu, J., 1005, 503; Barnard, 1007, 707. 

*> J., 1012, 42. 
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Reicciion and estimalnm of sit^iU of oH'thifl olcoho tti rf/n/l 

aU'o/od.— K. Klvove*** ^•nlj)lovnl;^ finds that tlio 

dtdicacv isincrcgsed byrc<lucnig^h<‘ inopoiiion i»f 4‘thvl nliolu*! loO’J? 
l)V wliimo, ajf little as O' 1 of Vn*! li \ 1 alcoliol ii| *» c e. then ^uinp 

the coloration with* SchitVs rea^Tiit aft^r^tandin^^ for 10 inintiles. 

Acidify.-A. Kejehard*^ re^ouiniciuls Ihc employ iiient of two indi¬ 
cators litmus and ph4'nol])hthah‘Ui in nlialin;^ hail<‘y and malt 
‘'xtracts, worts, and hei'fs. lie points cmt tliat ih<* mutimsc m acidity 
ssiXMated with the fir.st sta;to-, of ^aTimn.ilion in tlic mtklfin;^ pr^K'css is 
ue njainly to tlie formation of\er\ fcehly ;p id sMl)''tjinc<‘s whnh react 
(awards phenolplitlia'lein hut not towa^t'' litmus 'Ijir aiidity 
i*\eloj)ed during th(‘ fcruumtatiou of \sort. oti the (»thcr hand, is dm* 
lainly to suhstanees which reart towards Ipmu^ He is of ojunion 
fiat the stability of a heiu^de^iends not .^o much on the total acidity 
letermined with phenoljththalt'ii^ as j^ipon^a higL lihuus acidity in 
'lation to total a< idity. , • 

Slorcfi Kwaws' acid hydrolysis method of‘t'stimatilig starch was 
efeired to in tlie pn‘Vious Hcpoit"^. <’. Oanmann and .1. (Irossfeld’^® 
uik(' use of tjie fact 1.hat stan h is completely prei i[>itatcd by lead 
Runate N^icn the latter is fiirmed m the slairh^solulmn, to^<»rryct for 
he optical eifocts of otlu'r sul)staiucs on th<‘m-cuia< y of^tliis nu'thod. 
’he starcli having been dissolved, basic, lead acetate an<I tannin ar<i 
^dfd. d’hi* filtrate is then submitted to l']w«‘ts' conditions of hydro* 
I'sis whilst'*a further jiurtion of the sample is snUiiittcd to tlic same 
reatiuent witlvoiit addition’id lead tanimlc. The dilTeren^e bctwci^i 
he optical rotations of tl^' two l^tjuid*^ is tiieii c.ilciilatcd tft starcli. 
' von FellenlHTg'^’ ])roposes t^* «‘stimate stan h by^a dnecf. gravimetric 
lethod dejauiding on hcailing tin; starch with bO Talciuni chloride 
olution, and adding iV/bO iodine to^Jn- liltiab* (a large exiess of iodine 
ui.st be aviaded). 'I'lie ])rccipitat<* is <(.ile trd in a (Jooch^crucible 
nd washed with alcohol first of 8b sfrengih till coloTirlcss, then with 
Icohol of 90 / strcngtii, and lin.dly with hot and (old alcohol siicces- 
ively. *The crude starch is wmghed drv and cr»riectpd for ash. 

Pentosans.— 5. L. leaker afid il. F. K. lIulto;i*^ have further reviaed 

• • 

“ J. hut lin,! Chi-m , I'.IIT, 9, ./ . 11117, HIK. 

J , lino, .•.« 

“ Zext,. r/fj lir.imo , 101(1^ 30, 313, :iA>, .137, 3t.7, S.'la ; J , 1917, 399 

Vpl. 1, 1> ’ . 

(Infers. 2s<ihr. (Jeuutsni , IUI7, 33, 9^, J , 1917, 90— 

Mitt /jebeHimttlefuntert' 1016, 7, 61)9 ; J , 1917, 935. 

» Afia/j/st, 19IC, 41, 29t, J., 1916, 1127. 
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Floliil’s niotluxl of cstinmtiDg pentoses and pentosans" which»wa3 
modified liy Kynon and liani;.'” The methiid depends on distillation 
Witli liydroehloric acid under the e.onditinns laid down by Tollens, 
neutralising an aliquot jxirtion of the distillate, heating with an excess of 
Fehling’:. solution in a boilr.i;^ water bath. Kynon and Lane heated 
the, mixture over a flame. When the h'afij.g is condni'ted in a water 
bath the correction for sodium chloride is much le.ss. 

Aminit-mlrogcii.- X inodilication of Van Slyke's im'thod for the 
gasomih.nc estimation of ammo-nitrogen in worl.s; iVe., is described by 
li. Kmslander.’* i 

Inlti/crini'e rcjiacloilidn. The principh' ol -nstriiments depending 
on interfei'ence of light is de.seribcd by ft. S. Willows '• (Ireat delicacj^ 
is attainable by such instriimeiils, which are b.i.sed on Lord Itayleigh’s 
discoveries in IBlHi. These instruments arc now maimlactured by a 
fiOiidou linn. “'J'ln; iisi' of such an in.strpmeiit in the bii wery laboratory 
is discussed by h. Adler luid 11. Lours, i’ 

Ai.ricci.tiiiial Exi’Kuimk.N'is. 

/hii/cy.s. An interesting account is giveiL* of field experiments with 
dillereiit variet ies of oats and barleys, carried 'out at t'dchlc ,lhirk ; the 
llarp.ir Adams t'ollegi'; tiiiforth; the Jlidland .Agiicultural College;’ 
also in Ivist'SiitTolk ; and Ks.se.x. As regards the barh'ys, the resiiltfi 
appear to point to the s.ipc'riority of tloldthorpe ty|ies in the noithern 
experiments, and to some (extent this is true in the <‘ase of tlic Midlifhd 
experiments where Chev.dlleis, more, esneci.dly the Archer variety, 
ivlthoiigh "prodrang tin’ he.ivu'.'t yield, ga\e a gram which in dull 
seasons was not of the, best qiialit; in East'Anglia Chcvallier types 
seem .still to hold their own. Accurate deduct ions are, however, diHicult 
to make, as the point,s to be consideied aic not only yields, but also 
malting ipialilics. 

Liiicc-the year 100(5 iii'iiierous jiapers have been published by 
H. Schjerning, dealing with the metaboli.sm of the pro'eiiis of barley 
dnnng the malting and brewing processes.” lii a posthumous ]iapcr 
published in conj'unctii'u with .f. llempel” an account is givhn of an 

ir,, lino. 7, lo.tT 

1 " s,.,. 11112 , g.->ii 

•' <;«. It, 1111(1, 39, 2I1.'|. 11)17, 31l>). 

.7 Ins/ Ilri’irniij, 

'' /Jrt/j, t/iv Hnnit‘\, Illltl, ■[*.», 17. III], 41 ; tt/y, lOlG, 

'* J Jiomi/of .'li/ME., U*l7,23, Ivi.”)!). 

Srr .\nn Uept>ii'., 1 , tG, 252 

Comptes rend Trav. Lah. Cixrlsher^, 1U17, 11, 333; J 1917, 073. 
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'investigation, the object of whi^h \v||sTo ascertain wliether the malting 
(juahty of a barley »liorodi^ary, ami if so how far il may bo alTcitcil 
by the iialuro^of tlie soil. Tljo ])nihlcni IS loft pi.ictioully unsttlcoil, 
as Uio (lata iti j>rosoiit accignulatod Jiisulliciont Oiio of the vanetifu 
Mmliod, however,*naiuoly, CloKlen ba/ioy, appoarod when malted to br 
oharaotoiised by delicKVity,in th*‘ j)ower of [in>diiein^ enzyiiu's. It 
would Peoin that Size of euru is a racial eharaetoristle. 

Hops.- 1a a coinprobonsivf; pajtor on the \alu(‘ of lio}) broedinjj 
♦‘\j)(‘riments, K. S.•Salmon’’ brin^^^s fi>rward his ow n^i'vubm^f' as aba 
(liat of other observers, whoin^he (piotc's, r, .1 Topliam Itichanlson, 
S. Slnoed, W. W. Sto('kberf;er, (! Arnchf, ;>ihI J ^Schmidt, to slmW 
that tlfe aroma of hops is a racial characttuistic wliich d<M‘,f not clnriifie 
as sorn(‘ have asserb'd, when the hops* an* t ransplanted,*as cuttitij^s 
to other countries, lie has beeneti^faccd for many years in attemj)ts tc 
obtain livlirid liops which Inlva; delimtt' eliaiact< ristxs. Here, liow- 
ever, a lire.it dilliculty is encounfort*(i,*^for tfte hop is a*dio‘cioUH plant 
H( •nee .Memlelian jirinci]ilcs cannot be a|i|>lieil, for the ^hiiracterfl of iln 
female plant alone are known, Iho.se of the male jilant being a lottery 
Ifreeding expenment.s in tbe eaec of liop^ an' Iheiefoie largely a matt^i 
of cham'^'. .iVa an iii^1,fnee of tliis Salmon ipiotes an mterest.yig epinode 
*A certain hop picker emptied out the eniiphs'fnim her dinner basket oi 
to her ganh n, and by chain e. a Imp seed w.ih among the^cnynbs. Tliii 
grew up to lie a seedling, the valuable cliarailiT of which Mr. h’uggh' 
•tf ltreiielile\', had the good sense to recognise, lienee aiose the h iigglei 
hop Tlie'most recent aeliievemeiit of f^alnmii is to have obtained i 
lio|i W'hieli Is resistanj:. to mirdew {Spli<ir«illii'< u Uiimiih) • 

b’. Aneker’* (|iiotes rtehf e.\’[\orii«onls of .sefeial faiiiiers on tlie manur¬ 
ing of liojis with s[ieeial refere'nee to the elTei t of patasil salts, (ienerully 
it was found that ir> lb. of potash salt (10 ' AVtfo/em/c.iafi:,') per acre 

(the qiuiiitity of sulphate of ammonia and sn[)erphospha1e being kept 
eoiistaiit) produced not only the best yieljl but the best (|ualil,y of kept!. 
When, liowe»'er, the, quantity of potash was raisi-d to 115 lb. per acre, 
the yield of hop.s wb.s further iiicrca.scd, but the quality was iiif(;rior, 
probably owing to a greater development of j^-aves • 

• ' > _ • 

« • 

Maltinu. 

• * 

General. — Although remaining largely an empirical !lrt, additions.to 
our knowledge in the cfomain of plant physiology are surely if slowly 
• • * * 

J. Inst. Brnvtni,, 1017, 23, IK). 

J Atpur Setfuep, 1^17*8, -toG 
Wochenich. Urdu., lUlTt, 33, 27-K 
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tending to liclii in giving us an aijcurnte insight into tlie nature ofcthe 
changes wlin li occur during tlie malting of grain. Wlien .some 30 
yeurs ago tin; systiun of luieuniatic- pr to de.scribc i<i more correctly 
mechanical- malting was proposed hy (lalland, it was anricipated-that 
it would i:i l ime replace the tiNicc honoured ilooring sy.stem, as it tended 
toward.s mailing the maltster indepcndcde . of external changes in 
weather conditions and also held out the prosjiect 'of eiiahling him to" 
continue malting throughout the entire year. . Yet, desp'lti' numerous 
improvements iji the mechanical system, the fact remains that the bulk 
of the malt used in this country is sti’l made on the floors, i’erhajis 
‘one of the chief rc.ismis that- the new sy.stem has fulled to replace the 
old' is that' it.s pneumatic fealure.s have been abused. Aeration ha^ 
bei'n ailopti'd at stages ipf tin' malting jirocess at which it was not re¬ 
quired, iiav.at which it was ai tiially harmful. In discussing a paper by 
J. .Slecmaii, who has doin' imieh to develop so-called pneumatic malting 
in this eoiiiitrv, II. T. Bn'iwn"" pointed out that the really weak point 
ir. pneumatic nialtiiig, |)utting all questions of cost on one side, appeared 
to him to be the dillieully of checking the respiratory jiroce.sses of the 
grain towards the (niisli of germination. The coiiehes could only be 
cooled by passing through them an abundance of air and tliis^at a time 
when it was neee.ssary to eljeck respiration and the formation of new 
tissue by IJie plantlel. Jfe observed that on the' old flooring system the 
Couches were ke|)t down in temperature by a certain amount of radia¬ 
tion from the surface bners, but mainly by the constant and large 
evaporation of water winch'was going on from the surface of every 
gpaiii of malt. It was only cccasiionally at the,time of turning that 
each gram was bathed lor a short dime with a full supply of air. As 
the malt laid in the couch, especially in the later stages, each corn 
surrounded itself with, an atmosphere ('xtreniely poor in oxygen and 
very rich in carbonic acid. This carbonic acid was only replaced with 
nil'by the, .slow processes of gaseous dilTusion and the iiartial as|ihyxia 
tion of the embryo so brought about, retarded t he re.spiratu.m and conse¬ 
quently the active growth. Such checking of respiration by the limita¬ 
tion of air was, saiil Bro.\vn, very necessary for tjic production 'of f rst- 
class malts, which were r'lpiired for the intnsiou processes of brewing; 
for it was at this period that the sceral enzymes which were secreted 
by the embry* got an opportunity of thoroughly permeating the 
endosperm, so producing that mello'vness in the green malt, and that 
friability in the finished malt, which wa.s ,so characteristic of gqpd 
sanijiles. 


w Ttans. [nst lb'll, 5, III 
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Till' writer «if this I'e^iort is,qi*iti’ (•■iiMnoed of the trutli of Itrown's 
.statements, and lie ha*s insisted for many,\ears on the value of wither- 
ine in tlie prodiiflion of well niodilied malt, ha.sin.i; his \ie«s on exiifli- 
nieiifal data.*' The |ironiit(ers of tfie |iiiennialle piyee.s.s have endea¬ 
voured to reniedv the defeets m the ^ii-tie^'.ss hy siieuestine'that the 
earlv staoes of kilnin.e sho niTl lie larried out on an onlinar\ kiln instead 
of in ilrum, tli<‘ final curini: iyinu « in a .''pfi lal dmin fliiH, 

it iniHt Im‘ a<lniitti'(l, )i;is »oti'.litutt'd an iinprovi'jia'nf. Imt tin* fact 
still rmiain.s that \\liat may l»c tcun<Ml the tloor willn-rtii'^ is mit pro- 
\ultHl foi and \sonld still In* t'oiVlu<t(‘d m a drum und«T conditmns of 
some aeration. A eoiMdt'iable ad\an>«* lia'^lx'Vn made I'V the KrojitT 
^stem, which eoiisivts m allowing tin* hailey to ;:cnmnate (uther on 
the floors or in a drum ami condiii tin;.^ tlie fiyal staffs of ^Tinination 
in a vcss(‘] (usually a l)o\) jn whnh tin* tarhoii dioxide pruduct'd hy 
resj)irat ion is allo\sed torn cumulate foi periods of 12 liTuirs, aft(‘r each 
of which pcrioils tin* pieciM^ acratcfl Itopurts on I In* proc(‘,ss have hcc^^ 
juihlislied hy f’. Bleiseh/- and hy K St honft'h] ’■* h Adler*’^ malted 
a samj)le of 1‘tlt harley h\ tin* floor, drum, and KiojilT systems respec-^ 
tively, and concUuled that tin* Kropif malt was tin* l)t*st in every respect^ 
t(je floor imaliXmniin.L'next. ^ • 

* 1j. Pierre*^ sue^n-sts that, in the Saladin* h<;xAnaltin^' s\ slcm.*w!ien 

mechanieal turners cannot lx; installed, instead of several hox(f<, a sin^'lc 

• • 

lone^htf.x divided holow its faKt* hotttmi into*as manv cftnijiartments 
as*ti Me are^davs of ^aMimnation sliould he adop^eii .All the com* 
partm uits conimuiiie;ite with,an -iir-duct in sm h a way that jin* supply 
of air to each can In*•ci»nt^olled at. wilj *^Tid(j)endentK' of otherS. 
The arrangement really rcprcsi^^ts it scries ' of Saladi^i boxes without 
dividing wiilLs hetween^ t hem, the widtli <d h horypiirt ment lieing 
sucli that the grain can In* tninsfcrrcjl ffrini one tft the m-xt 1^' a single 
throw of tin* shovel The st<*eped harley^is fii.-f lojuled on the false 
bottom of the first compartment until ;iftir the eighth.it is di^char^eil 
from the last Compartment. This author falls into tlie error of many 
oth<*rs of assuming that tin* cooling iigcnt in cvi-ry malting systcrifjs 
air : ^it Ts not. Air is trfie veliicle which takes tiway the moisture *and 
it is evaporation which low’ers the U*inperatu;e? 

Sfeep?n<j.-~^j. Ihcrre {lor. rit . l^M?) dniws intention to the advantages 

J. fnsf. I'JOH, 14, t') t, lUIg, 18, HfU, Tgio , IlHlH, UiXi, 

7W, 7SU ’ ^ ’ 

K»tls grs Z?r^utr , ton, 34, 209 , 1912,35,21^. 

WWir/itfA. lirau , I9J3, 30, 354, 371. * 

'• liraufr., 1910. 29, 201.217, 225, J . 1917. 150. 

Bratsene et Maltero', 1916, 6, 321, 353. 
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attendinf! tlie addition of liydro/fon peroxide to the steeping cistwn in 
promoting germination. He fielieves that other less costly oxidising 
agents might also he used. In tli^s connection the ohservatjon ol 
Czerny*' that the use of hypochlorite in tjie steeping cistern improves 
the germination of barley may be recalled. 

Sprhilcliiig wilh jiliospliuti' -- V. hehmann*' describes an experi¬ 

ment in which a piece of green malt just comhiencing lo chit wai 
divub'd, one part being sprinkled with plain^ water and‘the other witl 
a solution ofjiicid [ihosphate twice dally until the final stage of ger 
mination was vcachi'd. The piece treated with the jihosjihate had . 
fresher, cleaner'odour,'than the other ; and although both received tie 
shine trcittmeut. on the lain, the fini.shcd malt from the forn'ier.was^ 
a better r|uality, paler in colour, and yielded m the laboratory 1 -ii, 
more extinct than tlie, malt sprinkled with water only. 

Malt kilns.> r. I’etit" draws attentn'm to certain defects in mal 
kilns, the multiple lloor'kiln being 'in Ins opinion better than the siiigl 
■'floor kiln. IJe suggests that better draugfit might be obtained by th 
employment of a .suitably modilied drum or l ase for the early .stage 
of kilning. Such a ca.se should be capable of receiving green m.alt ,11 
35 inches in depth, and heated air should be drawn through,f-lii«I' 
mea-ia of a fan. Iivanotlier paper'* he adduces arguments which lea 
him to thcMpiiiiou that the kiln need only consist of a simple casin 
* with a fnetallic floor, surmounted by a chamber of brick or rnasonr 
provided with a short chimney ; further, that- the floor need only-1 
a short distance aliove ( he‘ground. 

c L. I’iefre*" jlatcs (hat uf, Vriince the metlmd ol lu'ating kilns b 
radiati'rs has repi,iced'that'of ]in,ssijig flic luoducts ol combii.stio 
through the iiialt. Ho considers the older method iircferable c 
economig ground',, provided the kiln be jiro|n'ily constructed. 

It should be pointed out that in Great Britain the mo.st comino 
fir.ilt iii. too rapid drying^, and more especially the, use of too lug 
temperatures at the early stages of kilning. Kconomy.in drying mui 
give place to methods which will produce the iilatenal required by tl 
British brewer, ',vhich,.is well known to be ycry different hoin thi 
employed abroad. 

(},!lerr. Br<n,- un.l , I'.lOO, No ^1 , ./ t,ot /h-ncoig, 1!H 

6, las 

il'c-hnisr/i Hit’ll , 1017',. 33, X.Sl ; ./ . 1017, ■•>(■7. . v,. 

ft B, ^59-' 

fhtd., 1910 , 6 , 

' Ibid , 19 Hi, e, ;VJ1, 
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Malt comhs.'^^— A. Bainnaiyi^’ in»a lon^thv papor ini this suljjrot. 
arrivL*d at tlie folhnftnj' g(*mTal 0()nrhij.U'n.s : (’dnihs from flu*! malt- 
cleaainfi inachiik^ ar<* ui gonoralvpoorcr iri lutromaicais subslancos iftan 
those fr<»m tht* kiln, hut tho lattor‘usually (aujtam j(‘ss oaiholivdrato. 
TIio nitrujroii-'amt’iit the dilTerent IvifuN \aries within wtde liiiiits, 
aceonlin^ to the »pialit \* ?)f •the harh'y umhI ami al-'O th<‘ lieatment 
’of the malt (iurin.n mination. K.stimati«»ns »»f e\lra*t made on 
malt-eomhs fed to no s.di-sfai (oi v results. Tli'*v .showed small dilh*r* 
emo's aceoidin^ as i*o whether the (‘\tra<lioii was « aii^(‘d ouT with or 
without the aid of mall extrael^ For the \aIuation of m.ilt < onihs (he 
dt'tiTmination of extr.ict appears to la^Vpiit^* uhsiutahlo. Sm rosr is a* 
notevoithv I’oiistitui'ut of inalt-««tml>s 'I'loMr m-w niarkVd swclliuir 
eapaeity is ])r<jhal*ly due to (he pn-srne<‘ o^ yiimmv .siihs'^aiu <‘s, (he 
mo'-t mip<)r(ant of whndi ^ xvlan. .Mall eonilis roniain imj onlv 
pioteiK-lastic en/ymes, hut ythms w^hu h act ,oti *eai liohvtliatos. 
When an iw'traet of malt-eomhs is feimented, ju'oti-ins a.s'wrll as aimnp- 
aeids ar(‘ consumed hy tlu' veast 'I'he yeast mulli’dii's to almost 
double the •“Xtciit' to which it/Iocs in a .similaiK pirparcd (‘xtiact o^ 
nmlt. 


Bhkwlni;. . 

(I t 

(icncrdl.- Tho.se who are ac(jU.iint<Ml willi (lic‘ di-vclopment*# 
in djlTerent jiarts of the world in luewmo tccfjnoloov cannot fail to bo 
strut I. witluthe im[iortance winch is no\^’ la-mg jjttai hed (<» utilising 
(>th(T < nz}'TUc‘s b»‘sKl('s am)'l;is(\ this being attc'inpteil 1)^ adjusting 
tem[>c‘ratnres and tin* *i;on(i‘ntration of jf'-ne^s in tlie^mcdmnr More 
jiarticularly this has lieen applied to bringing into action (he jaoteo- 
clastic enzymes of malt. ♦ • 

Hrnv,)i(j The jiaper of AV. Windi.scfi and (Joldluckc^r** is 

laterc'stino as a fuithcr contribution to ou^ 1 nowh-dge of the etfect of. 
the saline const itiumts of water on brt*w iiig * 'I'lic ♦•jb*! t ^)f alkiinne-earth 
earbonates, e.<)., cakiijm carbonate*, is to dta reuse acidity by converting 
primary potassium jiliospliate into a mixture* of secondary jiotassiuia 
phohUihate and insolulflc* tcTjtiary calcium phosphate*, whilst tlic elTect 
of gyp.sum is to increase acidity by transforming secondary into 

primary phosphates. A series '»f faborator)* experiments were earned 

• • 

The writer wt)ul(l ficre flraw atl.'ntiTm to (lie prmln**' i- tinw Hlnit)-.t 

g.*iienij of ilo3c'rit>ing malt routlrtn iniilt “ ribm'' the latU-r u.-r'l, d.Tne.l 

frftfu tlio Latin vutmus, a flalk, is ulcvioanlv wtonK 

Ztds. ges. }ir<iuir , I'JJti, ^9, 3U3, 373, 379, 3H7, 39<J, 40^ tLI. 

” Wookensch. Brau., 1916, 33, 345. 
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out ill wliiili watiTH contiiiningsviiriun coinliiiiaiiiinH of salts ^ere 
boiled witlioul. and witli |iotaB.siuiu laidate ,(a.B lepresenting organic 
ae”d salts deiivcd from mull). 'I'lie'larger the (luaiitity of organic 
salts present the, more phosphate" can he lirought into reaction'with 
gypsum. ’ It IS shown (hat hi firesmiee of lactate the alkaline-earth-s form 
secondary and not teitiary phosjjh.ites. 'It huist be remembered that 
seeondary ealemm jihospliate is insoluble, whdst tlie magnesium salt 
IS soluble 'i'he authors dr.iw attention to'the high percentage of 
magnesium salfis in malls which arc' tr.ueabh' to the manuring of the 
barleys. Heariii'' in mmcl the midesiri/"l)lo iiilluenee of magnesium salts 

t 

ill redueine the acidity of,wcirls, it is suggested lhat the percentage of 
niagnesium compounds present m barley ought to bi' taken into accouafc 
in valuing the grain . itfagnesium salts tend to jirevent the 
precipitation ol ealeium phosphate in presyiiee of jiotassium lactate. 

To remove alkaliiie-earth eoi/ipoui/ds Iroiii brewing waters the authors 
ri'eonimeiid I real ini'iit with lime. Titration il h A’/TO hydruehlonc acid 
and methyl orange give's the ((uantity of bine reejuired to convert bicar- 
'bouates into normal carbonates, whilst titration with saturated lime 
water, using phenolphthalein as indicator, givei the free (Uirbonic acid. 
Since. Jill! titration only.pioeeeds to the bicarbonate stage, the amount Of, 
lime indicated must be doubled to produce normal ealemm carbonate. 

Many ol the new suggesti.ms jint forward in regard to low irtitial 
mashing temperatii'res in order to obtain a better effect ol the proteo- 
clastii; eiias'ines of malt an; dillicnlt to' carry out in the ordinary 
mashing* jilant of to-day,''and Vhis jffords h giaid opportunity for the 
ob.servation thitv tly' time has arrived lor revolutionising this plant. 
The mash tun with fnl,si''’boltoiu is at be.st a pa'tehed-u|i arrangement. 
Originally a simple infusion ve.ssel in which the mash was mixed by 
'nietins of oars worked by hand, external mashers, internal rakes and 
drawing-olT arrangements have been successively a|i|)lted to it, and 
still It IS far from salisfai tore. There can be no'doiibt that a properly 
constructed closed converter allows of much more latitude as.,regards 
the lixation of exact nvishiiig teiiiperatiiies. And, moreover, it can 
be used in conjunction with a fitter jiress, thereby not only .securing 
frreater uniformity in the com|>o3itioti of the wort, but also saving 
much time and scouring bettor e.xt,racts. Attention was called to this 
matter in the bust Report, (Voh 1, p. 255), and the writer’s reason for 
mentioning it again will be obvious from the ob-servations of different 
authorities cited in this Report. 
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• Bieivin^ m (iermntttj.— Thai most- ^jrolific writor, \\\ W^indiscli, Ims, 
aci usual, produced a jinmhor Vf^papiTs. TIh'm* (U'al (tnnripally with 
th« brewing inetjiods have had to hr jidoptcd in (hniniuiy^n 

account of tha war. In oue^of tfit^e.paprrs’'^ hr rrrotnmrtuls a prelim¬ 
inary soaking of tlio inalt at a teniinTati^ir^ la-low (hat ?it w hirli, rnzyinir 
actions can take jdaer, \\l*irh elTerls Ihr Softening i>f aii\-* hard un¬ 
modified portions the malt. Tlir prorr^s, ju* states, was practised 
in former times, rsjK'ciMly id Ba\ariau hu'wera s |n < as(‘s where 
the water supply is neh in eaihonales it is leeomnifin^ed to wjiarate 
tie' grits and flour from t he husks and 1 1 > sul)mit the foiiuei <inl\’ lot he 
jjre-mflsliing jtioeess, espeeiaily i\ the luewiitg yf pah^ale^. Tin- tem- 
per<iture*of the pn'lmunary m<i.'h is given \i) o<> \' {< ft lii>w(‘\«i-r 

T^ow), and this mav la* maintained fer fi^ntn h I'J liours. jf the pn?- 
liniinary mash bo as high as 70 00 h aei<ls afe l.irmed which inteifere 
with subseijuent saecharilica^loA”^^ Joillowing this -oal-yrig (the hii.sKs 
having hern reunited in tlu' spreiadease^*referred fo^, tlnv mash is Indd 
for about half an hour aJ K dhis is (hnioted hv the aiilhoff 

Brotein-n'st,” a soncwhat misleading ti'im * W hat is meant to be 
conveyed is that tin' proteo«dastle en/yines of (he malt then (“.>:<“rt^ 
their activities'* Jn de(o<tion mashing the author tecommends a, 
,'‘*protem-rest ' hefon* and after hoiling The, latter is elleel<i<l by 
leturning tli.o boiled ]>oition of the nnish to the main, uiiUnled pr)rti(m 
at such a teiiijx^raturi* (hat tlie mi.\tnre di*v'^ md gie.itly •i*\<‘ced if 
temi^'“rature of 132’ F For dilTnsmn masinng as jti.ie(ise<l m this 
countrx. the^ earrving out of these suggestions iniglit' pre.sent some 
diflieultios, l)Ut th(‘s<‘ v'^ould bf immnpsed^if a 'onverti^j in ct>njunetioii 
with a filter press wort* used in pfaee of an ordinary iiTash tun 
with false bottom. * • * 


lV<>rh>/nr/,. «/e//. luin, 33, lo:,. i .M , , ion, tl7(» 

K. Eni'lamlrr lUlO, 33, lOU, J , lid7 , ..>U) IiimI '4 licit ui^li a Ixml 

water i.'ontaininf^ <'alennii anil ■nill.p, jce-tiuihlatig Teiiiierrt hrer nioi'o 

• htlicult to clarif\ Tiiis^va- rounteriK ti'il li_\ lunliti^ tin- \\atri' for half an lieur 
before use IhotciblN wliea soft inu wiU (•r*^ an-loi <1, (be etlriiniif jire-tna-lfttig 
uoiih,^be^ii<'h ns hao' beei^oh'iened bt WindiM'b Dtiruio nni^buig 

the eoneentratuui of Jf ions infreai^es, but pro inaslpit;:. whili*! it inoreH-e-* (he 
aeiditv of n worl, redueeu Llie eoncenlifttion ot II ioii^. l•.^nlelK•e h biouglit 
fotward in su|»})urt ot (lie va-w tlmt 4*ro*lein tuil>KUiy niul nennif.nrncjis to«anl» 
ehill of a beer arc <ltie t<> eoini>oun<ls of jiroUnns ujth i^kah- A I -tube titli'ii 
With two electrodes, one in raeb limb, n»iri (illcil with beer Und a i urrent of IJO 
volts pa-saed through it The L'-lube «as iiite» rtu|i]Min; tfu' <■1^0111 plunged int-o 
ictMiolcf water, when cloudiness was proiluetaiVn die anoilir Tiiub, from which tlie 
author concludes that the particles wliicli give use to ha/e are negatively cliarged 
and therefore alkaline in character. 
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F. Lehmann” endorses Windisch’s opinion of pre-mashing ^nd 
“protein-rest.” He states that' to hbVain satisfactory results with 
the “ protein-re.st,” the acidity of the mash 'must be sufficiently high 
to stimulati! the protooclastic enzyme, but whether the chief rple is 
])layed by lactic ahid or acid phosphates is doubtful. Lehmann observes 
that when a malt extract, pepared in the cold, is slowly heated to 122° 
F., a separation of fhx'culent protein matters cor.iimmces at 80° F.- 
but that this does not occur if the extract be first treated with a small 
quantity of phosphoric acid or acid pho.sphates. In the.se circumstances 
the extract is .said to remain clear after the “ protein-rest,” after boiling, 
and after chilling. The rcjults obtained by pro-mashing and “protein- 
rest ” are eccordiiig to Le?iuiann inlliienced largely by the saLs in the 
brewing water Carbonates being “ bulTer ” .salts act prejudicially 
Magnesia in a water foims insoluble secondary phosphates and thus 
removes from solution a |)art of the ai id'phosphates. 

It is interesfiiig to coiik^iare ehe plipers above referred to with a later 
(me by \V. VVindiach.'” In this jiaper tlie author reviews practically the 
whole of his recent research work. He points out how the prolongation 
•of the war far beyond its expected limits lias affected the (lerman brewing 
'industry adversely through the scarcity of labour and inaterials and 
that hheso difficulties .liavo been mot by the brewing of lighter beers. 
Tlie.se war beers proved much more satisfactory than was anticipated 
,'n respect of palate fulness and llavoiir and still more so in re.spect of 
“ head ” retention. The melt.s from the lOl.b barleys often contaimd 
20, 1)0, or oven 10 of impiirfectly modified corns, and they furnished 
gfists thcn.'fore similar to that recommended for many years by the 
author, 'i.e., short growie malt in cpujunction rdth 20 10 of “ chit ” 
malt. T'his latter consists of barley sti'i-ped and couched and, as soon 
as sprouting has commenced, loaded on kiln. ‘ 

The plan adopted for dealing with the malts of the 191,5 barley waf 
■ to grind them to a fine grist, to soak the latter in water overnight at a 
temperature not below (i8°-77° F.—a lower temperature (cp. above) 
was found to give a bad flavoured beer—and sepalrate into a thick mash 
and thin mash. The former was maintained at 122° F. for about hall 
an hour and then raised to the temperature of saccharification, 148°- 

I. 58° F. After saccharification the thick mash was boded. The 
boiled thick mash was then mixed with the thin mash, the temperature 
being previously no adjusted that the temperature of the mixture 

Il,ul , IIIU), 33, J8I , ./ , I1II7, 1.7. »- 

"■ Iln ,!, 11117, 34, 1, ',1,17, 2o, 33, U, HI, D7, 65, 73, 81, 93, 101, 113, 131, 139, 

J. , 1917, 1188. 
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w'asJ22° F., at which it waa held for^bout half an hour. The author 
states that if thus process bo adopted witl^ waters containihg carbonates 
a nauseous flavour is devetoped. .^TIu' bi'st water to u.se is said to be otio 
containing httfo or no mineriil inattenor a avjiaeous water. 

We gather from the author's remark* tJial the lieers wliieh*are now 
produced in (iermany are.IA-e'*ed at an orignial giaxitv not e.veeeding 
103(1, and, a.s is thi! e.xpenem-e in (Ireat linlain with such liglit beers, 
there i.s a diith'ulty in obtaining .1 siiilieient yea^t irop for Mibseipient 
gyles. The author suggests a plan wliieli is also aib^ited bV some 
brewers in this country, iiamelv, to brew two bei-rs, one of higher 
and one of lower original gravity, and to'mix’tliMii so tli.it the mi.xture 
has tlje fle.Mied original gr.ivity TJie higher gravity wort.'will then 
fitrnisli the yeast crop {rp. also p. bl.'i) Hut Wiiidisi h ,ix ers tliht a mixed 
beer of the kind ilesiiilied dnnkt. Ji/lter than one Inewed direct at the 
desired original gravity, in the i^ise ol pale ales he i.s iff opinion that 
it IS not advisable to attenijit to improve jialifte fnliie.ss by prodiieiiin 
worts of high dextrin eoiiteiit. He considers, on the ollg-r band, tliaf 
the most important factor 111 rejz.ird to fulness is the inainlenaiiee of a ^ 
high ratio of alcohol to extract ^ 

Dealing jvith‘I'eonom)’’ of working in the lireweiv. Wiiidi.soii dilates 
4tt length on the adxaiitages <if the mash Ijler .ts compared with the, 
mash tun and also on those of giiiidiiif; the malt to a line, gifst >10 l.b 
of meal and the remainder line grits and be adioeates tfie use of* 
th# I'(idem .six-roll mills l''iii,illv, he ile.ds with eertuiii seieiililio 
eoiLsulei itions. notably ^In' efleet, of dilT(‘r(bit salts 111 brewing waters. 
His view.s on tins siibjvet lire well kiKiwm v * ^ ' 

K. Windiseli’-'' points diit tliat.sin.*' the (jnai’litv of in.ilt available for 
brewing in (Jermaiiy (oxeejit, in Hax.iria) is only ilbout l.a of the 
quantity used before tlie war, it li.is been neeoesary to rediiec the 
gravity of tlux worts to 1020 or iwen to 1012 The speeial mi'iisiircs 
which the browing of these thin beers deruaiids are d^s, ussed* by the 
author who takes as his text, a pamiihlet on the, .subject i.sstied by the 
Herman Brewers’ Unii^n. The majority of the recommendations fire 
similty tJ those advocatijd by W. Wmdi.sch (/oc oi( ). for the light beers 
referred to, hops must be em|ifoyed iq liberal ijji.tntilies ; thus for a beer 
of original gravity 1012, 3-4 lb. of hops should be used per 7-3 barrels 
for dark beers, or 1 .'i lb. in the case of pale beers. • > 

The problem of the production of light war ale.s ja tiirther dealt with 
by W.,Windisch and diSerent other waiters.’ Windisch .states” that 

” Ilnd., 1017, 34, gl3, ggt.V, 1017, IhSH. 

” M-'oehentch. Brau., 1017, 34, 310. 
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infusion UK^fhods of mashing liavo boon tried with satisfaciocv rosuivs 
as regards brilliancy and " head ’ rct(bit'ion of beeis, and that this 
innovation loan proved beiud’nhal <o the y(‘a^^ <‘r<)p. It appears that 
a wort of gravity 1022 is fcmviityd‘with an energet'ie, .yeast, so^that 
suspende<i hop reVins and proti;in.s an* reinnve<l, an.d it is then diluted 
with hop ri'ecoefion to tin' (h-'.ircd oiiginal gravity. 

Ih (‘iidoises giOK'rally Windiseh's vi%\\s lie ferments, 

a Wort <»f gravity H)HO, and dilnlfS it Subsequent!,)', preferably 
with hop d(‘<-<Ktion The hop disoctiiui ,is distributed in a 
number of .siua!l mat unng eask.s aud biouglit with gyh‘ wort to a gravity 
* of 1012. Aft<T'ii‘i ineptatKin Mm .s(‘ <^isks are bunged down and tin* 
filKus'd coh'teiils iiM-d forMiluling 1 !m‘ stronger beiU'. W’e gatlier tliat 
for some <4 liii‘S(‘ In'er,'. a (opitunienfalton sy^t' in is rmjiloved, Lat^ 
Wmdiscli*'” lerniiiinends'diluliiig a stronger beer with water instead of 
hop deeoi t ion., tlie use of the latter hein'g <lne to tlu' mroneous view 
that the addition di weitur wowl<l b(»-ilh-gal. 'I’Im' Ihmt is ^ubse(juently 
dirbonated. The .stability of tiie lieers i.-^i sa!<l to be unproved l)y 
diluting with water, w'hilst the undesir.ible ho|> bilh‘r llavour is not 
''(*ne()untere<l. The wnt^T would point, but that whem^ver w.iter is used 
for lireaking down Ihmt, it. slnuihl pro\iously be boihsl, to remove the 
air. ... 

Coolniij an4 floccuhtlitiy Ij. 1 Ivin/diseusM^s i p,. f.i,q ,,r,^ whieli 

vlotermiiu thi‘ separation of i>rolein matleis from worts. ll(‘ lays 
great stress on the idfeet of tannin", and Ti‘f*‘rs to the work of H.,X. 
Brown, wdio sliowaal t hi‘ bimiilieial idTeets of a git at ion at lerfam tempera- 
tf'ircs on ’ the break " 4/f woit d'n tin' ease of the worts 
of an original gravity ol *1010'lOlH, thi‘ most jmt>oitant factor in en¬ 
suring a good ‘'*^>re 4 k *’ during t he eoohn'g of the wort, he found to be tlie 
presmiee of the protein'substances coagulated Miy the boding process. 
In the aiisence of the,so coagulati'fl proteins, agitation alone had little 
‘ ell'ect op the " break." Ifr points out that m the \Vooldiidg<‘ process 
described by king and Wooldridge (.\un. Reports, 1, 251), the wort is 
boded and cooled under constantly reduced priv^siire, an<l this neces- 
sariLy maintains jvotidiH in suspension. IIem/“’^ proposes a ne\y method 
of cooling worts in a rl.osed cooler. In this the tioemilating influence 
of the coagulated proteins is utilisc(i fullv. The liot wort from the hop 
back IS run into a rectangular cooler td a depth of 3 to 5 ft. Suspended 
• 

//.h/ . mi:. 34. :cgi 
Ihul , l‘U7, 34’, 335 
Hn,! , mi7, 34, g21, 233 

"'•* J. In.s(. Brnvinp, 1913, 19, Kl 
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witbio this vessel aie a number of eof^liiig tubes, resembling a vertical 
refrigerator, through wh’ich water is pns.'^ed. The units "are arranged 
18 in..apart to aljow a workman Jo p.i--^ for cleaning. An agitator 
also ftsed within the vessel, so th;it tbe woit h, Kept in motion during 
the cooling It sliAuld be noted tli.it this ne thud d' P' n U cntindy on 
conduction for cooling —.1 iihieji slower process lb.in oic d' p'ndine on 
e\'aporation as iij the Wooldiulge smt.-ni 

Mnh svh.^hnili’^. The present roiiditioiis lia\e iilic, ted the .snpplv of 
malt substitutes which are well known to be so nece.ss,i*\ foi the )jro- 
duetion of certain kind.s of British bccr.s, more espe. i.dlv tho.se of the 
lighter lype. Maize hioi been scaA-e and It has Is cn found nei e.s.s.irv to 
restriej its use in brewing, but peilia])s the mo.st seiioiis resfriclioii I’n 
malt substitutes lias been that of hrewiiig shgars, wlin h for tie' majoiily 
of British beers aie indisjiensable. 'I'he Sugar (In. wers Bestrietion) 
Order, 1!)17,'"‘ prohibits the use Jiy brewei s of anv mu elialine .substance 
other than .solid glneose or invert sugar or aiitf other iiiodiiet ohliiinei^ 
from low-grade cane sugar polaiising not o\er 8!), from t>hii'h tO of* 
dts weight in the form of “ cry.stal sugar or grocery sriiip or gioeeiy . 
honey sugar" has been extraeted 'I'be order fnitliei iiuliides aii)^ 
caramelisci^prydncts of .solid glucose or iiiceit sug.ii liom the lyw giade 
•ane sugar hereinbefore described, and ini.xtyiies til solid glucose,* and 
the invert sugar and caramelised jirod’nets. 'I'lie total ipianlit'kof tliese 
saccharine siibst,nil es which biewCKs are ]ieimilted to iisc is not more* 
thati s'd of the (|iiantity used by them in the year I’Jl.'j. it is rcmnik- 
ahle that the partially converted syrup l,iiowii as dextiiii-nialto.se 

which many brewers Inve found so .Useful is not iiinitloiied in the* 

1 . • * * • 

order, , • 

In (iermany and Austria where the ii.se of biewing sugar was, piior 
to the war, in mo.st parts of these coiiiitries pioluhi'n'd, it h.is been found 
expedient to employ them. 'I'hus we are told by F. Srhonfeld"" that 
by a statute of 1909 the use of cane sugar as an adjiiiuj in bn^Miig Is 
permitted provided that top-fermentation veast is ii.sed in the ]iriiiiary 
fermentation. The sarne author'lefers also to the u.se of .stan h .siigius 
in bre^inj, V. Kondolk^"'^ points out that in Au.striu'it i.s permi.ssible 
to replace 30 /' of the malt u.shd for Iprewing bysiigar, and that ]«i(ato 
starch may also bo used. • ^ 

Discussing the suitability of various materials .us malt adjuncts, , 

fg02. 

>'»'WTjcAmjcA. Brail., 1916, 33, 9; J., 1910, 

Ibid. 1916, 33, 97. . ' 

Aliffem, Zeitsch. Bterhrau uml Haltfabr., 1916, 44, 71 ; J., 1917, 399. 
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i. ' ( 

P. Petit'"’’ statea that with the French malts now available the v|pe ol 
such substitutes is desirable to avoiU haze. ‘About twelve years ago 
several brewerio.s u.aed manioc whicli gave 'excellent yields of extract 
and was cheap. He refers to the presence of a oyanogenetic glujoside. 
The traces of cyanide produci^d from this were, however, entirely eli¬ 
minated by the brewing process. The writer from an extensive experi¬ 
ence in tlie use of manioc in brewing can confirm Petit’s statements. 
He found, however, that a peculiar bitter flaVour came/through in the 
beers when low grade ground manioc was u-sed. .This can be prevented 
to a large extent, probaldy entirely, by decreasing the quantity of fibre 
> in the manioc'which can bO'done by mechanical means in the dry 
Petit refer.s to VVmdisch’h “ chit ” malt (.see page 430), but he arrives 
at the conclusion that raw l>arlcy, u.sed to the extent of 10 to 
greater advantages as dll exjienses of malting are saved. 

The rhizome of couch grass, TriKcuh, repens, contains a reserve 
carbohydrate which yields bUvuldsc when treated with acids or dia- 
..stasc. F. Koritschoner""’ deals with the 'possibility of using this sub-* 
stance in brewing, ft yielded extracts ranging from 15 to 22 %, and. 
this low extract combined with the unpleasant odour and flavour 
rules it out as a brewing material. 

R"jined adjuncls.^V'. Drecsbach'"' puts forward a strong plea for'>,hj 
employ^ncnt of “ refined adjuncts ” m the place of raw grain containing 
“ protein'and oil. Tire proteins of raw grains, he points out, are of no 
service as yeast foods,"' whilst the oils tend to iin])art an objectitnvible 
flavour to tho beer. He advocates strongly the advantages attending 
..the use of bic;ving sugars, pspccially of those containing high percent¬ 
ages o\ dextrins, since it is dllficu.'t to produce, in tho mash tun, worts 
containing a High .percentage of unfcriAentable matters. 

Use of bran in brfwihg. —R. Wahl" ’ draws'attention to tho secretion 
of amylase in tho aleuronc layct of seeds, and he proposes to utilise 
bran such as the offal of 'pearl barley or the cortex of maize produced 
in hominy mills as a brewing material. Those materials are mixed 
^ith water and maintained at such a temperature (121° F. is suggested) 
that lactic acid bactefia such as Bacillus Delbmcki can develop. The 
tertiary phosphates‘are converted into "secondary and primary phos¬ 
phates, whilst tho proteins are hy^olysed by tho proteoclastic enzymes. 


Srasserir el UuUene, 1917, 7, I'iO ; J., 1913, 102a. 

Chtm.-Zea., 1917, 41, 707 , J., 1913, 102a. 
no d. ^mer. See. fJrcic. T’ecAsop.y.y, 1916, e, 137; J., 1917, 1106. ' v 

Cp. Wyat and Hidiliclitiufi, tf., intt. Breivxug, ISX)9, 15, 084 , see J., 1909, 733. 
ua U.S. Pat., 1,178.039 of 1916; 1910, 050. 



rSRireKTATJON INOtrSTRnES. 


m 


GelatinisecJ starch is then added to this inush, and in this *vay a wort 
is obfaincd suitable for the prockustionl)f beers. Further detaihs ol this 
work are given by W-ahl.'V • 

Fcrfhcntalion aM tjea-sl out-crop}- TIih is a matter which is attracting 
the attention of every'brew Cl? now tliat beers arc brcw»cd at sucli low 
gravities. In most cases it lyi.s been found' ]vis.silile to meet i!ic dilli- 
culty to .some e.xtcn^ by brewinl; two beers, one at a Inglier gravity and 
a .second at a lowi’r gravity'tlian that at which the beer is to be .sent 
out Tlui.s P. K. Le Mav'^' cites a ease of a brewer turning out a beer 
of 1030 the lowest gravity t lox ernment ale. He mi^lit brew one 
lialf at,10-12 and the other lialf .^t 1030^ aiiij blend them afterwanls. 
Thewiitei; ol this report has found that beer."*of a greater di^erence <jf 
grsA'it ^ than those i itcd are preferable. For example, if it is possible 
to brew one beer at a gravity as high as lltVi, then provided good 
mateiials are employed a .satisf.jetoiy yeast eroii and good vigorous 
yeast will be obtained This nuee'^it.ite^, hoxjex er, •brewing the other 
.beer with w'hicli the lir.st is mixed at a eorrespoiidingly lower gravity • 
There is no doubt that at the present time tbi-.ii.se of )W'ast foods in 
the fermenting ve.s.sel is ilesiiablet • 

F. Sehonfeld and t’ tloslieh"’ make some suggestions with regard t(T“ 
inofeasing file ^(‘ast (Tn|) Ml worts. Tlii jr ;(*ni.irks apply fo worts 
of a gravity of ninl to Ijottom KAion yoiist, ^hoir 

chii'f ri‘('<»inm*‘n(iations an* to aoralo at Miilalilo. tomporaturi*,'^ an«l to ^ 
Ktimiilito tlio yi'ast l)vf<»ri‘ jutiliinii 1>\- troatin^ it foi a few hours in 
sweet vort of.a ;;iavit\ of lOlU lOlH, soth^it it eomtuenees to hud. 

Sit'TiLisdtion of heei hi/ ftl{iv{io}\ -■ 10. Znhin"'' points out^that the 
sterilisation of lieer hy jHistwiicisation hlTwels i^s llavoui^ and c'li*iructor 
injuriously. It also airests or dX^troy.s the aition of t^e enzymes, so 
that tln‘ dietetic yalue vf the heer is iinpairetk. Ordinary filter jmlp 
doc.s not steiilise beer ellicienfly, not» I>ecause the*libre.s arc ificapable 
of holding back niicro-organisnis, but beeaus*' of the mobility of the 
material under fluctuations of [iressure. Ki^id filtering beds are, there¬ 
fore, in the author's gpimon, alisolutely necessary. He describes a 
process of sterilising beer by filtering it through kiesel^uhr compressifd 
into blocks in a moist condition and subseiiuenfly fired. The arrange¬ 
ments are described with the aid ofxlrawingsf The filters comprise a 

pair of units, each containing 55 hitcr cylindera^ and the beer is pumped 

% 

Amer. Brewrrx' Itevtetc, lhl7, 111 , Jircf / 1 »' Juitcntil, I1I17, C3. .7(ll>. 

J.insf. Brtwinj, I'.ll?, • 

Wuchensch. Brtiu., 1917, 34, 20.5 , J l«n, 1189. 

Weitern Brewer, 191(i,.47' 217 j J , 1917, 1.56. 
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through a jiressure governor into the inlet ehambers of the units passing 
through the .filter cylinders into' the Wtlet chambers and thence to the 
Ijottling machine. The apparatus is stefrilised with hot water at 
180° F. before use, and then it ip tested collectively by displacyig the 
water iji the iriiet chamber yith carbon dioxide.under a pressure of 
6 lb. In the event of ar- defective tube,.bubbles of gas will be seen 
rising through the water, and the cover must be removed and the tube 
plugged. A filter with 110 cylinders has a capacity of-bO pint bottle.s 
per hour. 

Chill-proof beer.—Jn 1011 a process of rendering beer chill-proof was 
protected by I>. Wallor.stein.l” It elonsists in^ treating the beor before 
bottling and pa.steuri3int; with a proteoclastic enzyme—pepsin ami 
papain are mentioned—whereby the proteins are converted into Sttb- 
stances which are not precipitated when the beer is subjected tc 
low temperatures. The process is claiilied to replace chilling in the 
production of so-dalled ‘A nonAlopos.t ’ beers. P. Petit"* has tested this 
. process with different classes of beer in several breweries, and he 
concludes that it is effective, provided the enzyme preparation is given 
sufficient time to act, the time depending on the temperature. He 
finds that at 59° F., three days is sufficient.; at 48°, F., 12-15 days; 
at ,fG°-37° F., 30 40 days. More recently Lamsen"’ proposes' tp 
utilise the, proteoclastic enzymes of the yeast present in a racked 
be(!r foi rendering the.protein permanently soluble. A portion of the 
freshly racked beer containing yeast is cooled to a temperature ((bfilow 
26° F.) at which It solidifiu.s, when it is transferred to tht main portion 
, of the beer. , • _ 

C. 9. Ash'*" proposes <lo replace ,the pastburUing and chilling processes 
of rendering beer .stable and permanently bright by treating it at the 
time of kr usAning or carbonating with 35-60 mgms. of tannic acid 
or the equivalent amount of its‘salts, and 25- 50 mgms. of sulphuroui 
a,fiid or the equivalent of sulphites per litre of beer. The beer is agitated 
and then allowed to stand until the required changes have occurred 
which is usually about ten days. The nitrogenous matters giving risi 
to.turbidity under ordinary circumstances are thus precipitated, anc 
easily removed by filifation before racking into ca.sks and bottles. 

A patent has been granted to jj. Beerhalter'*' for the production o: 


U’ Kng. I’at. 23^, JOll ; J., 1911, f»lC, 1027 ' 

ir* Bratterie et 1016,‘6, Itfl ; J., 1916, 1170. 

"9 U.S. Pat. 1916, 1,177,117 ; JX, 1916, 613. 
no U.S. Pat. of 1917, 1,231,255 1 J., 1917, 1059; 
ui U.S. Pfit. 1,210,016 of 1917; J., 1917, IIH. 
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a non-alcoholic chill-proof bevefaj^. A wort is prepared from malted 
jjrain with or without? tho addition of raw ^rain, sugar, hops, etc., an^ 
to it is*added ipmiediately after eftoling or at any time before racking 
or bottling, a proteoplastio enzyme active in slightly Add media. It 
IS claimed that the treated Ijeverage reiiiaiii,-. blight when |iantciirised 
oi; chilled. . 

\V. A. Steiinmann'” dcsa-ribe.i a proce.s.s for produc ing what he de¬ 
notes an unfermented pialf beverage, .\ceonliiig to tins yroc esspialt is 
ma.shod alone or mi.xed with barley, nee, corn grits, bran, middlings 
and the. like, at a temperature of ltd !<’, This^ procedure hydrolvses 
the proteins. The wort is then liltered fiom»the starch and.iepeated 
e.xt.svcttons are made, the wort being linaljy heated fioni tlfi,’ l.hh" h' 
.\fter treatment with hops, etc., it may be fermented or otherwi.se, 

" IIi'»(l"-proiJucin<j niati’iidk J'or the piodiiction cd a.hisliiig head 
1.11 fermented beverages, L. Steii.*^’ •hiinia a pv'parafion ijiadc* on the 
following lines. Washed yeast (UK) paits) is inived with gidatin* 
jo parts), and the mi.xture is iin ubatc'd at a tiSnperatiire not below 
1IK)° F. or above lOd" F., .stirihng occasionally, Aftei 72 hours a 
homogeneous mixture of. high viscosity ensues, the Iransformatioii" 
bei»g due tS th"c proteoclastic enzyme's of the' y<*ajt. on both tfie );en,st 
and the gelatin. The mixture' is tlij'ii boiled* and evapeg-ated to a 
syrupy consistency in a va. uiiiii pan. *. . 

“Jltad" retention and /mp.s-— According to K Hi'iiszo* the favour¬ 
able eh. 't of hops u.s regards the " head ”, retention of beer is due 
to the hop re,sins. It is intercNfing to note that mixed malt.and hop, 
extracts had a greater and more perman,*nt “Jiead ” tfian had*either 
extract alone. Thus after shaking each I'xtract for tw<* minutes and 
dlowing it to remain for.20 niimite.s, the ratioscof the height of liquid 
to the height of “head” were as fallows: Malt, extract, fiO'.'Mi; 
hop extract, 1 : O’OC ; mixed extracts, 1 : 2■US. The author's observip 
tions that the filtrates from a boiled sweet wort and frofri a boiled hop 
wort contain siiljstantiivlly the same jiercentage of nitrogc.n has been 
explained, by II. T. Brown,who shows that the' jiitrogen contri¬ 
buted *to wort boiled vt'ith practically, equivalent to that 

precipitated by the hops. ’ • 

Filter pulp. —W. A. J. Foster'” gives an historical account of the usu 

• I 

U..S. Pat. 1,237,Tlilur 1917, J.. 1917, lUa _ 

“t»U.S!Tat. 1,237,723 of 1917, J, 1917, IKp 
Zeltt. get. Brauw , 1916, 30, 49 ; J., 1910, 8.59 
*“ J. Intt. Brewing, 1909,*18, 222 , J , 1909, 434. 

“• J. Intt. Brewing, 1916, 32, 413 , J., 1916, 1170. 
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of filter pulp in brewing. He 'piiinfe out that, since the outbreak o( 
war, this material has been manufactured*in our .own county and 
practical results show' that it is, (juite a.s good as the. German^akc. 
The pulp shoulif consist of (jotjtnn fibre only. . 

Use oj'hydrogen peroxide tn the hieu'eriji^-U. B. Wooldridge'-" show.s 
that hydrogen peroxide is a valuables bh'aching agi nt and steriliser for 
treating lilter pul|). He also advocaths its 'Use for treating foul and 
fusty csisks apd screw stopjiers and possibly for other purposes in the 
brewery. As regards so-called stinking casks Wooldridge very properly 

disclaims the cdriiig ot those m an advanced stpte of decay. ' 

' 

. Yki.st. 

The presentc of a well defined v;v:i(tilc has long been recognised as a 
.criterion of ,4 healthy v'igorotis yeiVst for brewing piirpo.ses, yet much 
'controversy Ijas arisen as to the physiological sigiiilicaiice of the vacuole. ‘ 
The work of H. Wager has done much to chair iiji this qiie.stion. In a 
. summary of his re.searches'-"' Wager gives rca.soiis for arriving at the 
concliisiiin that the main vacuole of a yeast cidl is the nucleus, and that 
the Miialler body adjacent (not within) the vacuole is the nucleohia, 
To meet the objection to tlie.se views that there are .sonu'time.s .several 
vacuoles, Wager belieTCs these subsidiary vacuoles to be such within 
which glycogen is formed. Guillierniond'-"' oppo.sed Wager's views bnrtlie 
ground that the presence iff volutin (nictachronmtin)' iri the vacuoles 
•showed tliat o’lo of its fuii 'tioi,is was 'that ot secretion and therefore 
that it must bo placed ofitside the n itegofy of ifuclear sf riioture. Wager 
in refutation of this, however, pointed out that volutin contains nucleic 
acid and that its elaboration is not at all unlikely to take place within 
the nucleus, W. Henneberg' ' .st.ates that the “ vacuole bodies ” within 
the ycdst cell contain “ Yoliitin drops" and that by staining with 
methylene blue the volutin usually stains red, whilst the vacuoles them- 
aslves .stain red, violet, or bine. Heiiiieberg Believes that there is a 
very close connection between the content of yolutin and the fermenta¬ 
tive power of a yeastl ■ Volutin, he says,‘may be the mother substance 
of zymase or it may bo the enzyive itself. In the case of mycodermic 
, yeasts volutin may,be re'lated to the oxidising activity of the cells. He 

‘ , k 

If J. Ins/. Brrwiiff, tfllfi) 83, kW , J., 101(1, 1171. 

J. Inst. Jirfwiiiff, lull, 17, 2? * 

Comptss rsnd.f 1910 

i» A, Mejer, Sot. Znt., 1904, 63, 113. ' . 

m WooK. Bran., 1916, 38 , 301, 8^l2, 320, 326, 334, 345, 361; J., 1916, 268. 
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obsefvcd in the case of lactic acetic hactena a connection between 
volutin and the forrqaflon^ of acids. , 

T. Bokorny''’;' shows that yeast .weakened by several hours’ troatmert 
with hn aqueou.s solution »f i) 1 • concentration yf formaldehyde, 

chloroform, phenol, or mercuric chloride* fermentoil mutosc or* maltose 
more rapidly than dextrose* and lie sngne.sts a.' an explanation that 
the hexosea forracef by tjie yeast en/ymes from the bioses are in the 
nascent stTate.* Yeast was found to liydioly.se .niivedahn, altboiieh the 
hydrogen cyanide formed is toxic, but it is willimit aciion on*saliciii, 
arbutin, or cnniferiii. 

Fermcnltdion {yeast cnitcrop) —]!. landift' ’ Jinds tliat*in fermentation 
experiments with sucrose and salts, ry , ammonium sidpliate or taitrate, 
as sources of nitrogen, the con\ ersion of siig.ir irjto ^Iveerol, siitcime acid 
and excess COj beyond tliat^ required by the (biv l.ns.s.ic eipialion, is 
about 17 times as great as the, (Xv ceast irop. VJ'heif the solutions 
contained 2 / of gum aridnp, peat humus, or tamim, feridentation waj 
more rapid, the yeast crop was trebled and tlic^fcrmciit^lion lo.ss wa? 
reduced by one tliird. In f,iet„ with flicse .suli'.larn os in |iresenee of^ 
ammouiaeal or amide nitrogen yeast developed almost as rapnlly as 
mpdia coiftailling proteins. 'J'liese, it may be added, are h^boratory 
‘exjieriinents. 


Brkw erv liv-PiioDri I's. 

• 

Dnot grains .—There arc fjvo main reasons for drying spent grains. 
The first is that in tint mokit condition JlTey are h.iblr'to beciyne eon* 
veniont substrata for micro-orguni!lhi.s and therefore to undergo pm re¬ 
faction, and the second,is that the eost of the, caitbge, of grains con 
taining 80 % of moisture is neco,s.sard.)' greater lhali that of grams dried 
down to 10 /' of moisture. But apart froiq whether the brewer or dis¬ 
tiller is able to get at least proportionately more for,dried iJraiiishii' 
compared will * wet when bothare oalcidated to tbeir rc's|M'c five contentf 
of solid matter, the most elHeient and economical iiu'thod of drying shoald 
always tie adopted. It is obvious tliat a pitliininary removal bf ii 
certain quantity of the moisture by* pre.ssing .is* advantageous provided 
this be not carried so far as to capsd the loss (if too miioh of extractive 
matters. A long drscussion on this mo.st importabt question in winch 
the latest and most econofnical formJ of pre.s.ses ,ui>l (friers ar(; described 
• • * • - 
» t 

Pfinger's Archiv^ 164, j J , 1917, 

Compitt rend., 1917, 164, 58, *7 , 1917, 1“0. 
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B contained' in a paper by G. J. Patitz.‘“ For details the original 
nust bo consulted. 'i '• ' , 

Jf. F. E. Hulton and .1. h. Bakor"*" give' the foll'jwing interesting 
inalyses showing the respective [iroxiinatc compositions of the (total 
fried grains and of the dust frt>m them. 


- 

Total in 

H ' 1 

t>\ 4 . 1 

MoistuVo ' . 

H) :t 

(>-;i i 

I’roUMn** ( Niti'i'iif'i X <)■«•'») 
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;io -2 

'I’otjil ' * 

:t s 

! a -7 - 
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0 
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■ 
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0 -7 ' 
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17 -7 

10 7 
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1 16-1 

Asainiilalilf'carholiydiatc't (l)_\ diircioticc) incliulr 
hv t cxcludirii; (ihre 

V.\ 7 

' 3(i 3 

Calttrics j)f'r 11). 

1 \2l 

Hi Mi 

Dnc/I apenl hop.^.— l, L. Baker and 11. E. 

'1. Ilulton'” 

^ i 

show that the 


inaly.sis of ground dry spent Iiop.s indicates that they arc of considerable 
'eeding v.iliic, and they ,arc therefore being incorporated with other 
naterials in the preparation of feeding cake, the hops being previously 
dried down to a moisture coitent of 1 7 . . Attention is called, how- 
lyor, to the factj.liat. consigninents havecsometlines heated .so much in 
transit tl.at they fired, d* is suggested that. Ihe-phonomciion originates 
in an o.vidation’of ^he resins. If the hops arc spread out in a fairly 
thin layer for 24 nours before bagging no cases of firing have up to the 
present been o.\perienced. 

i\urplii^ ycasl .— Not many year.s ago, the brewer found considerable 
difficulty in disposing of his surplus yeast; if washed down the drain 
it led to septic effluents. In more recent time.s its value has been 
recognised and many uses have been found for it. Thus yeast 'extract 
is now sold as an article of human dietaryi Yeast has also been used 
as a manure, and fi nally in a dried condition it is used as a constituent of 
cattle foods. 

"As a cattle food dried surplus yeast has been found very useful, 

Amer. Soc. Browing Teofi., 1016 , J Inst. Hrewing^ 1910, 22, 247. * 

1“ J. Inti. Brewing, 1917, 23, 254; J., 1017, 608. 

IM Uid., 1917, 23, 466; J., 1918, 1031. 
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ahd«Bome*experiments on this ^ubjeet are recorded by C. ('rowther and 
H. E. Woodman,**’ wkd as a result ci c-iyieriments on sheep arrive at 
the (ionelusion {hat driAi yea,^, must rank with th'' most higUy 
digestible foods used on the,farm. 

Bakers’ yeast. —It is well within the iiiomory of main’ that, brewery 
yeast was used CKolusively for, baking, but I’t was found thai a special 
kind of distiller;^ j’east, whii'h before the war was imported in large 
quantities fre^u Holland,^Belgium, and Oernmny, as well as produced 
in this country, is not only quicker in its action in rai.'-ing thit dough, 
but as it is practically tastele.ss, it produces that particular kind of bread 
w’hich’finds favour with the ])uhlic. Since both brewers’ and bakers’ 
yeastij bilong to the same species, it would .seem feasilile to (ihd a sinqile 
[iroce.ss of transmuting the one into the’othor. Numerou.t attempts 
have not, however, been attended with sui'ccns. But it may he pointed 
out that whilst brewer)’ yeasts alcsuily aerateil up to anfittenuation of 
half gravity, bakers’ (distilliTy) ycast.s are, in fuany distilhuies, aeratcij 
more or leas throughout the whole, operations, .f. L. Bakej'“ has carriei? 
out a number of e.xjicriments with brewers' yeast previously washed 
with a very dilute salt solution and then allowed to ferment briskjjt 
in dilute nvishjitin wort.' The e.vpeiiments were carried out ii^machine 
•bakeries, and hand bakeries, with onc-fhiril liri’wers’ yeast and’tw’o- 
thirds baker*’ yeast; wilh e<iual paft.s of brewers' yeast 'and bakers’ 
yeast ; with bakers’ yca.st alone ; and with, biewers’ yeas’t alone.' 
Tlfcf. >ave3 were submitted to two o\peil,s, and the results are certainly 
encouraging. It may bo pointe'd out thui? (1 II. lIolTman'*’finds that 
the addition of ammonium fhloiide, loathe dough ,beford it rises,’ 
increases the evolution" of g'as,• (though this’ is not the case when 
the salt is added to a fermenting solution) and is •i.ssimilatcd by the 
yeast. 


Distilling 

Commercial alcohol.-r-Thc demand for alcohol and other volatile 
products* of fermentation is now very great, b,ut the. processes which 
are being adopted for their jiroduction cannot,,ibr obvious reasons, be 
discussed. One of the cheapest sourpes of industrial alcohol is molasses 
Beet molasses, which has not bee’n used in this copntry for the manu¬ 
facture of alcohol to any .extent fon many years, co«taina under 50'/. 

J. Ai/rie. Sctctice. 1917 , 8 , 148 . 

1 “ J., 1917 , 836 . 

J. Ind. Bng. Chem., 1017 , 0 , 148 ; J., 1917 , 350 . 
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of sucrose and but a trace of i^educjinj sugar. It yields just <fver 
5 gallons per cwt. of proof sperit. Cane molasses, on the other hand, 
ha4 for the past 1.5 years Ixmti tlic chief source, of industrial alcohol in 
this country. That used' for dLstilling contains usually 56-57% of 
sugars-a' inixture of eijual pArtfs of sucrose and reducing sugars. The 
averag(! yield from such moln.s.sc8 is g'allohs of proof spirit per cwt. 
Questions of freight have restricted the iioportation of normal ejuantities 
of this inatcri,al during recent years, but there.i.s an abundance of it in 
cane sugar producing countries, so much so in fact that in some parts 
of the world its (^lisj)osal i.s one of the mo.st dithcult problems, with 
wlijch the .sugar iuanutac,^ur<‘r has to deal. Itofore the w^r crude 
manioc Ibmr cont.ainiug over 70/ of .starch was avadable at a *price 
which rendered it ail ei-cellerit raw material for the production of 
commercial alcohol. At the pro.seiit time, insufiicieiit i.s imported to 
enable it to be'iisec) for this pprpo.sv.' I'leccntly it has been suggested 
tint horse clie.stniits and acorns which up to the jiresent liave been to 
a groat c.xtcnt^'allowi'd .to go to waste—only a small quantity, which 
principally consisted of the latter, being fed to pigs-should be 
eTlTployed as a source of alcohol. The most recent analy.ses of these 
materials ■ by ,1. L. Bakyr and If. F. E. TIiilton'“ shd'.t that peeled^ 
horse chestnuts contain 8. 17 ^ of sucrose and 1.5-30% of starch, whilst 
peeled acqrns contain some 40 /' of starch with a trace of cane sugar 
(cp. p. 111). 'I'hc problem of the use of these materials as sources of 
alcohol is oiu' whicli has been discus,sod for many years, hut the diffe- 
ciilty wliiel) .stands in the way of tlicir use. is that of their collection. 

'a paper on th'e cheap proifuctidn of alqohol id the United States of 
America has boe.p published by A. iCf. Dr'^cklor.^*^ 

An apparatus for'the continuous distillation ,of alcohol is described 
by A. Cliehard.'*" 

Polahle. .spi>i/.s.--Eor the. prepar.ation of alcoholic liquids of high 
aroina, particularly Colonial rums, B. M. H. Ilerve’*’ proposes to distil 
the fermented wash first in an ordinary still so as to produce a distillate 
of hboiit 25,/' strength, the distillate being subsequently redistilled 
through a rectifying co|,tjmn so that a spirit of about 77,/ strength is 
obtained. E. Kayser"* has conducted experiments to ascertain whether 
the characteristic diftoroivies in the yeasts obtained from rums are 

V 

no li»17, 4%, ;!52 ' ' 

in J. hid. Bill/. Chfm., 11117. 9, G12 ; J., 1917, 902. 

m Fr. Pat., 480,658 of 1916; J.,’‘1917, 1.67. 

i« Fr. Pat., 480,601, of 1916 ; J., 1917, 168. ' , 

Cowpt, revd., 1910, 163, (H7 ; J-, 1916, 612. 
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manifested when medif) othen tfean ^nno products are fermented with 
them. He fermented can^ and beet molasses with a bottom-fermentation 
yta.st and a f^lzosaccharomyces, with the ri suit that in both cases the 
characteristics were prescrVed. The bottoih-fermei\tation yeast pro¬ 
duced seven to ten times a.s much ^u^her ah'ohols a.s thV Schizo- 
.aaccharomyces. I'(ho aufhor’concludes that by the employment of 
mixtures^ of ^thi' two y»asts, jt imaht be possilile to keep the limits 
of higher alcohols between 30- 3t)0 parts per 10(),0(K) of .absolute alcohol 
in the sample. F I. Scard"‘ gives data for the complete sV ientilic control 
of a sum distillery. ^ 

In a yaper by E. Kay.ser‘”thc results of aji examination of the spirit 
obtafned by the fermentation of ajiple must aith <S'. mail Rixlcri are de¬ 
scribed. Unlike ordinary eider spirits, tlic, ester content was less 
than that of higher alcohoW, apd not very dilTiuviit from the aldehvtlc 
content. The content of acids,'^ddehYii's (inciuduig liirfiiral), esters, 

> and higher alcohols, rangpd from 37.o to 018 parts per 100,0(K) i^f 
absolute alcohol. 


WiN'K.S. 

• * The do-aeidification of wine.s by addition ’to tliem of dipotij.ssinm 
tartrate whereby monopota.sMiim tartrate is 'ili'po,sited, li.rst suggested 
by Ijicbig, has been .studied by 'T. Paul,"'whj) points out th.it when a 
satu’rated solution of the dipotassium salt is added to a wine, the con¬ 
centration of ll'-ious, on which the acid flavour df the, wine depends, 
is reduced immediatidy, altlimigh the se||nration of tartar may not be 
complete for 24 hours' In'prsmtpe, t1iercf*ie, small quanttties of a 
saturated solution of the dipAtas.smm .salt .should ,be added to a wine 
until the desired alteration in flavour is attained wlmh the wine should 
be left for the tartar to separate. ' 

L. Laborde,'** in a study on the causes ctf the formation of aldehydes • 
in wine concludes that .siieh formation occurs diirin'g the storage of 
young wines in cask.t in which it is a.ssLsted by atmosjiheric oxygen. 
The three principal agents wdiich promote the formation of aldehydes 
under these conditions are the tannin substanc.cs more or less combined 
with potassium hydroxide, ocnoxyijase, the oxydase of Bolrytis cmerea. 
Pasteurisation and the addition of sulphurous acid check the forma¬ 
tion of aldehydes. Pasteurisation has a similar eiie«t on wines affected 

’rill. Sugar J., 191fi, 18, 403 ; J , 1917; 137. ' 
w« Bull. Sor. Agric. France, 1916, 1'62; J., 1917, 902 
ZeUt. Elekiruchem ; 1917, 23, do ; J , 1917, SOI 
, Ann. Imt. Paileur, 1917, 31, 215 ; J., 1917, 1107. 
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with casse, but in such wines sulphurous,acid promotes the formation 
of aldehydes. Complete disappcaiance of aldehydes may occur when 
wines arc stored in absence of air (ip bottles,'!). The.formation of 
aldeliydes as oppo.sed to their de.struction is evanescent, although it 
always impairs the bouquet of lid wines in casks. It is pointed out 
that facultative aerobes such as mycvddrnue 2 )rocfice aldehydes, 
although some anaerobes help to remove the aldehydes vnless the wines 
contain 8 ui 2 >huroi]s a( id The same author had jjreviously piiblished 
an account of a,^ long investigation on the role of sulphurous acid in 
wines.”' When added to wine to tl\e e.vtent of 100-200 parts per 
■100,000, must of'the sulphurous acid enters iirto combination with 
dextrose but not with hevulose. The anti.se^itic value of combined 
sulphurous acid is greatly redirccd, but in thus condition it can modify 
the action of the yeast. 

honzes-Diacon'" j^ioints out that tho 'addition of 0'5 grni. per litre 
of citric acid (the legal limit in Ii'rauce) to white wines does not always 
jirivent the occprienco of casse. 

l'\ Kayser'” linds that the addition to grape must of 1 to 1'7 % 
ol'nitrogenous substances in the form of ammonium sulphate, asparagine, 
and arnmoiiium idiosphato increases the formation of esterscin most, 
cases d.u'ing fermentation, ammonium sulphate being usually of less 
effect thanTho other substances. 


' , ClDEIi. “ 

O. Grove''''has'examined bltween 30 and 40'acetified samples of 
cider and isolated live dille'rcnt types'of bacteria. The most common 
species was the fiactcrium xijiniMm. The concliuiions drawn from this 
investigation are that ucetic bactorja are invariably jiresent in ciders 
made under ordinary conditions and that acetification will occur during 
storage in-cask nqless special..precautions are taken. The simplest of 
those ai)])ears to bo to cover the surface of the liquor wifn a layer of 
tasUOcss li'iiiid parallin, at least a quarter of an inch in depth. Some¬ 
what less ellicient w'as found to bo the charging of tihe cider with carbon 
dioxide. The suggestioii'is.,thrown nut that by encouraging a slight 
lactic acid fermentation, acetification gpd perhaps also sickness and 

JtfV. Vilifulliire, fbll). 46, 309, 373,'431, 437, •t.'ih ; J., 1917, 93.). 

Comptes RrmI , HII7. 164., (wO , 1917, 661. 

1“ iJee. l'(Oa/nn,.f, 1916, 46, 149, 165; 1917, 902. 

Anuual Report of .ipric. and Hortir. TSr.veorcA station. Long Ashton, Brietol; 
J. Oper. Breu>ers\ Guild, 1916, 3, 124, 150, /., 1916, 191. 
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rijjjjness tnay be keiit under control without impairing the*flovour of the 
cider. This problem,!.? under lAvestlgation 

• * 

-c 

ViNKOAR. 

An important paper on this subj(*ct’ i.s that by C. A. .Mitchell. 
The author’s t^|3eriencd lelds him to adopt a ]>rocos.s ot mashing 
with a malt offliastatie powijr about 80 (Lintner) m which tile initial 
temperafure is about 120’ F. The rakes are started and the mash 
temperature raised slowly to l.iO’ F. by the admi.ssion'of naked steam 
below the false bottom ot the tun. After inaking second mash on 
these lines, the good.s’are spargetl with watu;- a’t about l.o.i’^F. the l\fial 
riinnings have a specitic gravity of lOO.") 1(X)8. High pitching tempiira- 
tures gre employed and with .some yeasts the. temperat ure ma3'be72Ho 
74° F. With a good diastig.ic malt a wort of lO'i.a slionhl attenuate to 
1001. Fermentation is compieth,.on (.lie third day when the, gyle is 
allowed to stand for a fc'y days during wiiicli ])oriod it becomes sour 
owing to infection with vinegar bacteria. TJiis prelitninary souring 
saves time in the acotifiers, and removes the young yeast which interfere* 
with the subserjuent acetifying. The es.seijtiiil conditions for acetif)mig 
|re the jAesetice of acetic bacteria and a snir^iient .siip[ily oi air. The 
* author belicvc.s that of the niiraeroiis acetio hiviteria described, some are 
only modiffcations. That of mo.st common occurrence in tltjs country 
is tjie Bacterium xylinum of A. J. llrown'^'. 

*A volatilp reducing substance, CHr. (flfOlf. CDCll.;, acetylmethyl- 
carbiuol,is showm by 11. W. BaJcoru'“ to be a normal constiti^ent of cider 
vinegar. L. M. Tolm’aii’“, l^as stiidivd.tfie cjianges uhdergon* by cider 
during fermentation, prolong'r'tl storage, and coriversyni into vinegar. 
Vinegar made in New.York m rotating geher.jtors’had the composition 
acetic acid ti'G /, alcohol O'lJ.o / , total’solids 1’24 /’, ash 
0'32 %. The yield was 170 gallons per tmi of ajiplcs. Much of the 
malic acid is converted into lactic acid during fermentfition, the 
remainder being oxiclised during acetification. 

• • 

Role of AnYoHopic Liquors in 116>ian Dietary. 

» « _ 

The question of the dietetic vejue of spirits, wines, and beers is 
a very thorny one, dividing as it does physiologists into opposite 

J. 1ml. Sreuiiiiff, 1917, 23, 3o7 ; J , 1917, 1241. 

^154 y. Chem. Hoc. Tram., 1880, 39, 4.39. ( 

J. J-mer. Chem. Hoc., 1917, 39, 309, ./ , 1917, 3.70. 

J. Ind. Eng. CAcm.,’1917, 9, 759 ; J., 1917, 1024. 
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camps, quite ajmrt from prejudiced interested parties v'Eo takp 
one side or tjie other without 1: asinr their judgments on scientific 
data. One of the chief points of the problem is the question of 
the physiological effects of alcohol itself. •Naturally it would be 
beyond the scope of this Rej;)ort to deal exhaustively with this 
problem, and contemporary views thereon only can be cited. Thus it 
may be pointed out that Professor Bayli'as, ih his litPe work recently 
published, “ The Phy.siology of Food and Econo.ny in Diet ” (Longmans, 
Green &/'o., IDKi), de|ihire3 the fact that soiAc temperance advocates 
have done harm to their cause by making statements which their 
„opponents ate ah'e to disiirovcj one being the denial that alcohol is in 
any sense ii food. He agr.es tliat alcohol is burnt up in the body and 
that it has ^ very high energy value, yet he characterises it as a naicotic 
and states that its suppoied stimulating action is explained by the fact 
that it paralyses the iiihilnting mechanism, and not becau.se it excites 
activity of a true i.timuljiting. actio’i. Now let us take the views of 
another eminent wiiter, ,Sir .lami'S Crichton Browne, who supports the . 
other aide. Writing in a pamphlet published by the True Temperance 
■Association, under the title of “ What we Owe to Alcohol,” Sir James 
pbints out that the public ar“ told ex ca/hidra that the use not the abuse 
of alcohol lead.s to troiiMe.s in the .system. It is obviitHs t^lat every 
article of diet can be ab.i.seil. He, draws attention to the well-known 
fact that small quantities of alcohol are formed in the tissues of vege¬ 
tables and animals.'” Finally, in a summury of his pamphlet, he urges 
that the benefits which the huliiaii race have derived from alcohol far 
outweigh the evils which have arisen from its abu.so. 

Now tf come to wines and bee’s, ho one can deny the useful stimulating 
elTects in certain circumstances of these Arinks. But to claim for them 
a high position ai, flesh-f'irii'iiiig foods is clearly wrong. Dealing more 
particularly with beens, certain of *he laity have avowed that they are 

In tlhir rejior* lo tlio House of Criuimons iii IHuO, Drs. Hope, Coventry, and 
Thomson elate that if some of tlic steeiasl malt wliu-li line acquired the odour of 
apples ho tflliCn at the early stages of eer nil nation on the uialting floor, and distilled 
in a Bpeam bath, " a httlo spirits ai’l bo found in the tiqnid which comes over.'* 
Pasteur found that, if certilln fruits were placed lu tn atmosphere of corbon 
dioxide, the sugar dimintshetl in quantity, owing to the occurrence of alcoholic 
iermentation by the internal cells. PasteoT estimated the amount of alcohol formed 
and demonstrated the absence of yeast in these experiments. In more recent years 
J. Stoklasa and F. Czyny {Her. 11)03, 36, 4t).5H; J.^ 1904, 38) have observed that 
symase, the enzyme of aboholte fermentation, is present in the freshly expressed 
juices from the tissues of soiifti organs of the higher animals and plants. Zymase 
has also been shown to be present iif ripe sugar beets and in stored potatoes by 
J. Bodnar {Math, Termh. Eetesito^ Budapest, 1916', 3^, 591 ; J., 1917, 97). 
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flesh-fornung foods, and they argue that because the p]K)teins of the 
grain are highly digested (in\ha soi^e of being broken down), by the 
effects of the malting and brewing procefees, beers are ipso /add digest¬ 
ible Besh foripe?8. In teality know that only a small portion of Ihe 
nitrogenous substajices pres*ent in beer arc flesh formed, and if wo accept 
the values recently publislj,ed by J. S. ^liarp (so p. 117), whose results 
. it must be adm»t«d do not err in being on the high side, nothing but a 
minute tjace,of the nitrogenous substances in beer exists as true proteins. 
But none the less, beers, Vliilst they cannot be regarded as flesh formers, 
are valuable articles of dietary, and aie actual foods’in the sense of 
being fuels. A writer in the LfAnccl {S.’pteinber l.a.l'JlT) has, in tlie^ 
opinion,of the, writer of this Report, put thetlictetie value beer in iho 
right light, which is substantially that,just enunciated. , Beers «i'e 
known to contain a number of enzymes, probably rendering them 
valuable digestive agents wiien,consunied with other foods. They also 
probably contain those accc3Jor3i agents kpown as vitaniines, which 
have been shown to bo present in yeast.' " • 

The question now ari.ses in view of wliat has Ijcen said ‘ Is it wasteful 
to make barley into beer ? If b.trley could be consumed as a human footh 
then it would Jie more economical to use it, in tliat way than to inal# it 
into malt anH beer, which proces.ses involvcv los.ses. But barley is a 
cereal which is not used largely as a.limmirt food, e ij , for bread making 
it is unsuitable, except when mixed with a large iiroportion’of wheaf. 
l^oreover, when fed direct to animals, the main return in the form of 
flesh i.s from a portion of the proteins. ’ 'Ijhe starch and other carbohy¬ 
drates are completely burnt tip, giving t he animal body heat, and hence 
except for this they arc cixnpletely Ibsti When made’ into botr, on tfie 
other hand, not only are starch’ and other carbohyilrat^'s not completely 
burnt up, but the alcohol which results from tlwrn to the extiuit of 50 /( 
of their weight has a very high fuel* value. Thus it is a nidst eUicient 
source of energy as it is rapidly and completely burnt uji in the system.. 
The reader is referred in this connection’to a portion of a Report ” , 
drawn up by a Compiittee of the Royal Society at the request of the 
President of the Board of Trade, dated December 9, 191G, entitled :— 

“ A? consideralxon of the Efonomy u'Mch mt/lii be ejfeded by the Pro¬ 
hibition of Brewing.’"^’ • • 

*> 

Thus is brought to a conclusion a brief’sumpiary of progress in a 
branch of industry of widp and far-reaching importanee. That researches 

„ 158 ’gj,. A. Seidell, J. Biul. Chem , iyi7, 2&, 14G > J., 1917, 56S i 

158 J., 1917, 198; cp. also M, Buremann, Zei/a, ffes. Brautv., 1910, 39, 331 ; J., 
1917, 899. 
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conducted ill the fermentation industries are not only of benefit tb 
the industries themselves, but th?t they also cdrtribute to the general 
welfare of mankind, is as true to-day as it w^s in the. time of Pasteur. 
It is therefore remarkable that some of those engaged in tnese industries, 
from whose ranks’ have been recruited many of oui leading scientific 
thinkers, have been tardy in recogni.sing the true ’ alue of science. 
They have, as Dr. JI. T. Brown pointed out recently,' been content to" 
go on either in total ignorance, of juinciples , . . o. with but a 

mere smattering of so-called scientific knowledge, picked up anyhow, 
having no real educational value, and often worse than useless.” But—: 
” Tempora mutahUir.” The rece.ssii.y of keeping au coumnl with 
science is now generally rebognised. Is it not a sign of the tiuies^that 
thJ In.stitiBo of Brewing has decided to grant a diploma to brewers, 
distillers and maltsters who have satisfied a board of examiner's that 
they have rocowed adequate training ii'i tile princiiiles and practice of 
those branches of thchnol.igy Appertaining to tln-ir daily work 1 The 
days of blind empiricism have, we may hope!, gone, never to return. 


'»ince the coiiiiiieiiceiiicnt of the present year, when this Report 
was writWn, certain fuither restriction.s of brewing fiave been im¬ 
posed. Under an Order by" the t’ood Controller dated March 19th, 
1918, entitled “The Intoxicating Liquor (Output and Delivery) 
Order, 1918,” a brewer is not allowed to brew in any quarter beer 
of an original gravity' below' 1010. Piirther, the average original 
gravity of .sill beer brew'cd by him dur'n'g any quarter (other than 
beer brewed under any-hcence granted- by" or under the authority 
of the Pood Ctintroller specially staUng the gravity at which 
the beer brewed tliPreiir.der is to be brewed) n.ay not exceed 1030 in 
the case ot the United Kingdom, or 10-1,5 in the ease of Ireland. To 
give facilities to brewers for yeast production provi-ioii is made by the 
order to allow beer to be diluted with water, whieh dilution must be 
carried out in a gauged vessel. 
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Con<<-ult 1111/ 2H, I'lcfortd .S7., Aoru/on, N H' . 

\\,\TKR. 

A cojwiderable amount of work ha.s boon carried out in .eonucctiun 
With "the temporary purification of water _for tlie moving armies in Wie 
field. .No novel processes have been introduced, and the Sanitary 
Autborities responsible for snpjijying water liav(! been c(mtent to adaj)t 
known processe.s to their nceds.’j The, metljod (A purification most 
, generally used is the chlorine process, in which the free chlorine ie 
obtained either from hypochlorites or from liquid chlorrtie compr(‘.s.sed 
in cylinders. The method, tlumgh simple, requires to be. kept under* 
control, and it is in maintaining thi.s control that new proces.se3 havg li*d 
tq be fouAd. *As ordinarily a])plied, the method consists of adding 
excess of a solution containing tluqfree chhuine to the water to be 
purified, allowing the nnxture to stand for a certain length of’tiine amj 
therudestroying the excess of chlorine added, ‘The details of the actual 
plants 'ised during the year have not yet been olfiaially disclosed. In 
London, according to Ilouatop, the adoption of chlorine sterilisation 
has saved the Metropd\itan iVater L'oavil' £IJ,1G7 in 'coal during the 
short period of Us use. >' , 

As one would expect, the amounts of chloruie re’ijiured by dilleront 
waters vary considerably, so that prAdiminary tria'ls have to be made. 
According to Guillaume and Vienne' the absorption of active chlorine 
varies with the dose and the time. The treitment is aUowed to go on, 
but speaking gfenerally^ the absorption is constant when 50 nrgrms. per 
litre of chlorine is allowed to act for six hours. This constant has behn 
termed the “ coellicienil of absorption of chlodpe.” The constant is 
naturally decreased if the water under treati'nent has already been 
treated, and tests have to be applied to ascertain if such is the case. 
The nitroso-indol test for nitrites will show if chldfine as chlorine has ’ 
been used for the chlorinatfon, since nitrites are produced by the process, 
bu^ if hypochlorites have been used, nitiytes afe not produced, and one 

' J. Pharm. Chim., 1910 , 12 , 877; J, 1910 , 00 . 

2t 
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mUHt rely on tlie actual determination of the absorption ooef&eient of 
the water and compare it with th4 coetlicient of jimilar water not so 
treat<'d, The coefficient is iletermined by aildine hypochlorite of 
known strength to a definitjC volnmj' of water, allowing th« mixture to 
stand ov'er-night, and tlien addin” an iodide, acetic acid, and excess of 
thioHulphato'. From the ('xcess of thiosidph.ate used, uleternuned by 
titration with iodine, and the ipiantities aihled, the j‘<iiiired constant 
can be calculated. A cheek on the. figure,t is obuained by detejrnuning 
the oxygem absorbed from permanganate, which should be lower with 
the water that is .suspected of having been treated. For practical 
purposes the exee.'.s <d ehlovilie .used i.^ rehioved by thiosulphate, for 
the presenceaif which in wat( rs two methods of detection and estination 
are'given hyAlolse ‘ lii the first of these methods the water la treated 
with silver nitrate ; the 'silver chloride [ire('i[iitated is ilissolvcd by 
ammonia and ihaiiy Iliiosiilpliate was I'.-esf-nt in the water, a brown 
turbidity due tc tlie'iormaMoii cd silver siil[iliide with the thio.siilpliate 
is-bbtained. The amount of tins can be estimated colorimetric.ally 
with standard tliiosiilplniVe and silver nitrate fii the second and more 
s6nsitive method, a known volume of w.iter is mixed with potassium 
iodide solution (.5 /) and livdr.M'lilonc aeid (I in 10) and a.sipall amount 
of ben?."ne siiRieient to foviii a thin layer at the top. Oh the gradual 
addition of standard potiis.siiim iodate, iodine is jirodiieed which is 
absorbod by the tliiosiilpli.ite. Addition of the tliiosul|iliate is continued 
till a slight reddish tint c.in be seen on the lienzeiie him The. ainonn). 
of iodate reipiired is'a measure of (In' thiosulphate in the Water. 

, Oceasioirally the e.xeess of i hloriiie added is not reduced by thio- 
Bulpbate Init allowed to oli.ssipate /d it; Siwc, accord, or sulphite 
or gaseous sulphur dioxide is added Ir. siicli l ases it is necessary 
to bo able to detf'cl the umoiiiit that is pre.seiit. The usual process 
for detecting free chlorine by stilreli iodide solution is sensitive 
to 1 in 1() millioas. For rxore dilute solutions of free chlorine, Le 
Roy’ uses a fewdtops of a solution of liexamethyl-tri-y-amiuotriphcnyl- 
methane wbieb jirodiiees a violet coloration varying in intensity 
according to the tTce rblorine present. The solution is prepared by 
dissolving one part of th’s eompoiind in dilute hydrochloric acid (!': 1) 
and making up to 100 c.c. with distilled water. A little formic or acetic 
acid is added to prevcoit any opalescence which some natural waters 
are prone to give. . The reagent is unaffected by hydrogen peroxide, 
but works slowly in the presenc" of nitrites. It can detect three parts 

* J. Pharm Chim , lOKJ, 14, 8 ; 80^. 

* Compies rend.^ 101(3, 103, 22(J; J,, 1910, 976. 
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of ohlon»c in IW millinns. Aconnlinf,' to Forraiul* tho fxooss of free 
(■hlorinc prohont in vv.itors trAitid ujtli livporlilorito can f>'' r<‘niovc<l 
by hvilrogcn peroxide with rcanlts lictl’iT tlian tlioM' attained witli 
tliiofiblpliate. I 

In ('onnection .with tin' ahovr nH-tlu'd of |miKviii<^ watnr, the 
modificationsugs^(\stf‘(l by .J^Uac<‘Ms wortliyiif mention IIcv ammonia 
iH used in’ooiju legion with liyjiorldontc and the reMildn;^ ammonium 
hypochlf^ito^wrfii'h is {firmed bv doiiblt' floeompositnm, when tested 
with B. coh, is foniul to'be 20 or 20 tiim-s .slronj't r than a sojiition of 
calcium hy])ochlorit<* cont,lining the same amount. <>f a\ailablc elih^nne. 
The high germicidal )>owcr of amVnonuim hvpoehlonU' is attrihiiteii to, 
the presence in tin' solution o f (iih ir.unine. .N11,(1, wliieli Vi produwd 
hip ttie spontaneous decomposition of jlc' aiunioniiini l^ypoelilortte 
thus ;~.-Nir4( 10 NII,(1 1 Ilstf (Idoraniini'IS kiio\eii to liavt* a inueh 
greater gerinieidal value than, its e.|iiiv,dc)it of i Idorjne and to bo 
jirodnC(‘d l>y the ai tnni of ai.tiierfiia o.n i.lvadi *|.'urtlier, wlu'n tlio 
, aiiiMionimn hvpoehloiite i.-. used there is jiraetieally no absorption ij( 
the avadahle ihlorine. 1'hus, tests earned oil .it Ottawa with 10 
parts of av.idahle ehlorine per'iniihoii, gave an absorption of about* 
tiO,/ of the available eblorine after an hour’s eoiitai t when bleaeliRig 
puwdor vfas uVed, hut onlv 5/ ivlum aiunuuijum hvpoc hroril^p waa 
used. The jiroeess has not yet l.eeu upplu‘<rouli large scale Aiunionia 
has not the satiie inteusifving ai tion when .idded to ehlonluuwafer oy 
when ehlorine gas from .yhnders is used for watei sterills.ition 

Amongst* the novi l forms of wat.A yurdieatiiui, the method of 
Linden* is worthy of speei.tl. mention as it appeals to the general 
publio and to tliosi' arilhonlles^who Iia <e in Jhe jiastlieen opposed to 
the addition of c heiineals t.‘'water In this metho^ the water is 
agitated violently in a n-eeptaele oi senes of teceptaelvs, so that I'very 
article of the water undeigoes .igit.itioii. It is i I’inied that t*!]!! water, 
is <’oni|>letely sterilised in a few iiiinutes The water iiiav be saturated 
with air before being agitated In the nirn-e recent jratent a filtering 
inatorial is inlrudiieefl through whii li the agitated water has to pass 
before being ready for use. A port.ibh' form of the ajiparatiis eap'be 
mounted on a motor Vehicle, and the motor’pf the vdiiele used to 
supply the power for working the’ajiparatiAi Knrther experimeiital 
details with this method of sterilisation by-hombnrdinent'or iinpaet 
are required. 

* Cohiplet rend , 1910, 162, -PiS-HO ; lu'lO, AhS 

' Lancet, July 8, 1910 ; J , 1910, 904. ’ 

‘ Fr. Pat 478797, 1914, o/id'Kng. Pat. 104710,1910; J;, 1910,1129; 1917,1106. 
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A new organic substance for the sterilisation of water is p-sulpuo* 
dichloraminobenzoic acid, whieb (jakfn and Dunham’ have shown 
owes its germicidal value to the J^IjCl ^oup. The compoiyid, 
which has the formula ClNSOjC H 4 COOH, is also known under the 
name “Ha'ozone,” and is obtaWd from p-tolucncsulphonic amide, by 
the action of ammonia on' the acid cWorlde. The ^amido is first 
oxidised to p-toluenosulphaminobenzoic acid, and ‘^thrs on suitable 
treatment with chlorine is converted into the dichloramino'cottpound. 
The disinfectant may be made into tablets weighing about 0-1 grm., 
containing 4% of the. substance and 4% of sodium carbonate, 
the remainder being sodium chloride. One tablet is sufficient to 
sterilise onef litre of water, though more may be required^ when 
contaminatio'n is excessive. Tiiese tablets have been adopted by the 
Navy for use by officers and men serving ashore. 

Most of the lemainmg literature o.n fhe subject is concerned with 
the modification and bettel ada'iitation of processes already known. 

' Horner* proposes to purify water by treating it with a mixture 
obtained by treating bauxite with sulphuri;, acid. The mixture, 
whiph contains basic aluminium .sulphate, sulphuric aciil, ijnd the 
solid impurities in the bau.xite, s[)bts up whei'i added to t(ie water 
into aluminium hydroxi,le| which settles out, entrapping the impurities 
of the water and those initially presi'nt in the bauxite. 

" For the removal of in n from well water by atmo.spheric oxygen, 
Zollner* makes the water flow in a shallow stream through a sefiei 
of conversion channels which contain gravel. The air entrapped in 
the grav'el bxidis''s the solub'e fewrous shit to disolublc ferric com¬ 
pounds w^dch arc then carlled in susj sn.uon by tiic water into a sludge 
chamber, from wftieh the wu'ter filters upwards through a sand filter 
into a reservoir In enother form of apparatus air is supplied in a 
closed apparatus to which it is leif by passing through glass vessels 
"filled with water so that the flow can bo observed. 

According to the Deutsche Filter Co.,"’ iron and moiigane.se can 
also be removed from water by adding a small I’fuantity of perman¬ 
ganate (0-0003%) and filtering through a porous catalytic material 
such as trachytic tuff, wlftireby the iron and manganese are precipitated. 
The precipitated oxides are left on tho filter and increase the catalytic 
action. 

^ Srit. Med. J., 1917, 382 ; /., 1917, lilO ; also .adonis, Bnt. Med. J., Aug. 
11,1917. 

• U.S. Pat. 1197128, 1916 i J., 1916, 1022. 

* Got. Pat. 286295, 1913 ■, J., 1910, 190. 

1 Eng. Pat. 400, 1916 , J., 1916, 336. 
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• • Klut" removes iron ani manganese by adding alum to the water. 
The treated watei; then flows over ^-eirs into settling tanks frem which 
th» clear watat is pupiped thipugh gravel filters to remove iron fom- 
poflnds.’ hfanganese compounds «re theil r('niovi;d by passing the 
water through manganese permutit» filters, whieh are regenerated 
from time to tunc by of 2^ potassiuni ))eriuanganate solution. 

The treatment cfiminifhe.s the total quantity of organic matter besides 
removing iJon and mangabesc, and does nut imTeas<‘ the hardness. 
Subsequent filtratfon through permutite filters containing marble 
removes any free dissolved carbon dio.\idc. 

For the purification of watei‘contaiAing^ro^i in organic combination* 
jy..Wagenknecht'’ mixes the water to be purified with water con¬ 
taining iron in inorganic combination and ^treats the mixture with a 
quantity of lime water equivalent to the inorganic iron. The mixture 
is then pa.s3ed over a trickling filter. The* eolloii^al fi^rrous hydroxide 
first formed is oxidised to feme hydroxide,‘then preeip’itated, carry^g 
down with it the iron in organic combination. t '' 

For removing gases Absorbed in water, ('. Ilul.smeyer'* filters wat^r 
from the bottom upwards through a layer of turnings or shavings of 
.suitablc»matqVial or tlirough a hal of fibrous material suiji as hemp 
or horsehair. The reeeptaele through viliiqli’the water is filtered is 
funnel shaped, and has a di.stributing plate having opening* increasing 
in size from the centre upwards toward.^ the |ieri])hery, 'J'lie water'is 
firawn off Jiy an outlet pipe which extends behev the surface of the 
water, and is providi'd with, a plate wliieft prevents the liberated gases 
from entering the pipe. , . . * • ^ ’ 

Oxygen may be removed ffoift water'* by treating it with sodium 
sulphite, and then filtering through a- poroii.'t iporgaiiie material 
impregnated with an oxide, especially cobalt o.xfile, capablemf exerting 
catalytic action. 

Several new modifications in the ructhods for wnter aiuJlysis have 
been described. 0. Mayor'* has modified Wartha’.s acidimctric method 
for determining the hardness as follows : Temporary hardnern .— 
200,c.(A of water is Ipiled for 30 minutes, e*ioled, •diluted to original 
volume, and filtered. Thb precipitate, teyet"her with 10 o.c. of the 
liquid, is titrated with rV/10 h/drochloric .acid and melfiiyl orange. 

" K 1^10, 21, 2li’* J, 1817, !KI. 

'> (ier. Pat. 2'.)ll)iW, IDIS; .7, lOl’H, IIX! 

Off. P»t. 288158, 19i:ti J., 

'* Permutit A.-G"., Ger. Pat. 288488, 1014 i J., 101(1, 4;i.5. 

“ Z. anal. ciem. 1015 , 64 , 280 ; J., 1010 , 272 . 
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o • 

Allowance is jnade (or the alkaljnitw of the lO^o.c. of liquid if this 
should ^)p alkaline, flcnerally tfie alkalinity is due to magnesium 
carbonate, hut alkali carhonates may‘also be present '/f hese ma^ be 
deteeteil by eva|)Orating the water to dryness and treating the residue 
with .'ileohol and jiheiio fl)l?thal( ‘in by 

(*vaj)OTatin}^ a litn* of ilic w.itfr iind fxtra< tin^ tlu* ti'sidiie with ddut(‘ , 
alnoliol tdl Mm' (‘xtract is no lon^^iT a'k.diin*. 'rin* 'alcolioj^ is then 
ovaporatinl to drvne.-is, anti the a<|Ut‘oiis soluthwi < ontainine only alkali 
car})onat('s is titnited with acid and methyl oran;;e. Tin* (ofal hardne.ss 
^is determined on 20t)cr ot water boded with tin' “alkali mixture”* 
containing;,‘20 erms of sodium hydroxide ainf 30 grins, of, sodium 
caibotiate |)i‘r litre, ainl tlie^ pret ipitate formed after washing'with 
70^ aleoliol is titrated w.tli in id 

Another miKlilieation o) tli*- same protaiss i)V Kav and Newlands'* 
is as follows : lOOf e of ,w.it.'i^ is mix'‘<l with ID e e. of 

ci-rbonati' (if pi'rmaiient hardin-ss is beloved to exeeeil 15°, more < 
potassium carbonate isoimmI), tin- mixture evapor.iti'd to dryness on a 
Dteam liatb, tin* ri-Mdiie tiealt'd with 10 e e. of 20 / alcohol, 
wai-med on a steam liatli, .iinl iiltered into a llask of re.sihtant glass. 
'I’he basin'is rinsed four tunes with 5 <■ e of cfild 00 alei^rio], ’the liquid 
filtered, and tin* lilter k/asinsl li\<‘ tiine.s with alcohol of tin' same 
i^t-r(*ngth, 5ising 5 <• c isieh tinn' 'Pin' filtrate is titrated with iV/50 
hydroehlorie aenl. iiMiig mefhvl orange as indnalor The diff«'rence 
between tin' amoim;. of earl^onate added to the wati'r aiu’ that found 
in till' (iltr.ate is eipial to the peimainuit hardness 'Pin' j>reeipitate on 
five fdter, wliieh eonsisN «^f eah luin ainl ni.i'gnesmin eai!»onates, is tln n 
dissolved in ('.\i-ess of .V ID h\<!roelilo-le arid (.5 or 10 c e ), passf'd 
hot through the lilter. tin* lilter washed with lioiling watiu-, ami tin' 
e.xcess ofaeid in tin* Viltralf' titiat-'d with A'/50 b.irvta solution. Tliis 
gives total hardness 'Pin* dilTerenee between the total and permanent 
liardness is t(‘m] .mirv hardi'n'ss. 'Pin* following ])r(‘cautions are worthy 
of note - 

(1) During evaporation on the steam bath, contact witli (oxides of 
sulphur from coal gas'-lhimes or other inqiunties in tlie atmosphere of 
the laboratory must bt* avoided. 

(2) The diluted aleolu)! must be pivpared from absolute alcohol, not 
from rectitif'd spirit, whicli is in uajly acid 

(3) Soft glass vcvssels must be aviuded. only porcelain vessels or 
vessels made of resistant glass being used. 


J, 1916, 4-t5. 
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• • The same authors” base»a method of separation ami estimation of 
calcium and magi)eiflum on the'fael^hat magnesium carhonatoidissolvea 
in •excess of itmmonjura carbonate, whereas calcium carltonatu' is 
linlt-ticafly insoluhle. It»is carrieil out (Inis ■ (u\ Total hanlness is 

determined by the method just ile.«T«bed (h) The hardaess due to 
calcium salts alone is dftiriiiined thus:’ To IlM) c.e ol* water in a 
platinum dishi if) c c.yif 2 ' ammonium carbonate solution (2.grnis of 
olid artd I*c.c. of oonrrntrfltvil arninoma m 100 c c ) is adih'tl. nnd th(‘ 
Kjunl ovajioratcd to <lryiio.''h> on a stoam bath . 1 “>•<•(■ oPtho samo 
innionium carboiiatf* sobitionj'< adtb'd to ibo basin, ami brou^iTht uf 
ontact witli tli«‘ wl.’olc of {Ik* C'-sidni't .mil ih'* iiiixturc uarmrd on tliT* 
for two niinnti’s and IIumi fdlorod, rofainiii;^ as iionTi as jiossibb' 

•f tin* urvbssolv«‘<l residin' in the b,isui The e\trai!ioh is reppated 

win* witli 10 e <• of .niMMonitiiii earlioii.ili snlutioii, the disU 

» * 

v'ashi'il with bO aleolmb tjK*lii|md lilferi'd, and tlie filter waslu'd 
Mth the same ahfohol till free fi'uiii ^alKafi. Tlio caUiuni ('.arbon^itr, 
v'hicli now aloiK' remains in tin* liiisin, is dissolve^l in a nieasufi'd* 
'olumi' of .V !0 liVifroelilniK aeld, and the eKeess arid tltratrd 
v'lth iV/bO baivta. d'lu' jinioihit of ealeinman tin* water is efdcijated 
-S do^wM'.s ijJ h.irdiie.ss .1 nd siibtr.ietid fiomthe f.ot.d Inydni'Ss. also 
ri de^ri'Ks of liardness 'The dilTerenoe tlie* amount of m;f[^n('Klum 
u till' waK r in deijrees of hardne-s * « 

M. Till; net’” t It I at es I Ik* watei w itli a- ld*fa . m iM.ii Ker's method Tor 
■eiitporarv^hardiies-n) and tlie residiial.i .irbon dii^\i<le, wliieh is ditliiailt 
•o e.'ipel bv .1 eiirient of air. js neiit ralisedAvilh A"/l0 pot.issiuni hydroxide 
ind phiMiolplit haleiir prior t*o the Vtrat^oii witli pot*i^.MHin ^lalmitatti'. 

E. B Jensf'n’® ^i\a‘s two .ihel^ods for tlv* vobimeirie d<‘t(‘rmiiiatinn 
of magnesium in mineral wat(*rs . • , • * 

(1) I'Ih* magnesiuiiK after the removal of njeiiim, is pri^cipitated as 
ammonium magnesium arsenat(\ filtereti, and wnslnd witli dilute 
ammonia and then bo ' aleoh"! The pr<*r ipitale is dissolveibin a’lflaown 
quantity of*A/lft h'-'droehlone ai id ami the excess a( id titrated with* 
sodium carbonate solution using mefbyl orange as indicator. , The* 

magne^um present is eahulitcf] ffom the voh^Tle ot 
hydro<‘hlorie ai id neutr.lli^ed by,tin* precijiH'ite, MgNHiAs 04 -f 21101 

-b MI JLAsO^ 

(2) In this method the magnesium arnmonwm arsenate is digCH^od 
with siilphuroiiH a( i<] •for two briui^, to redinie hrsenato to arsenito, 

./, 1100 . - . 

^ lino, 40, 075 ; ./,1910,1»70 

■* Proc. Australasian Insb ^fin. Kng , 1916, 75; J IQ16, 10.'i2. 
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boiled to expel sulphur dioxide, cooled, lucutraliscd with sodium hydr¬ 
oxide and phcnolphthalein, rende^d acid with tai'^aric acid, treated with 
an excess of sodium bicarbonate, apd titratq^ with'.standard iodine 
solution. 1 o.c. pf iodine (iV/10) = 0-0012 grm. magnesium. -Both 
methods are stated to yield'UPDurate results. 

F. W. Bruckmiller” |iroposes, after t»ai-'r.'inoval of the calcium by 
precipitation, to treat the solution for magpesium,! thus :—(1) The 
solution is evaporated to dryness and the ainn-oniuin salts def-omposed 
by heating. The residue is dissolved in a .small quantity of water 
acidified with hydrochloric acid, ard after filtering, made slightly 
alkaline with ammonia.' l^Jicrdcosmic.salt is slowly pdded to the cold 
soljition, with stirring, and after the. precipitate has formed, a quantity 
of ammoni'a is aihled cqyal to one-third of the, total volume and the 
solution allowed to .stand for 18 hours. TJ,ie precipitate is filtered by 
the aid of suction, apd -washed with 2.5 v.i;. of alcohol. After transferring 
ty a beaker with hot water, a trnown excess of jV/10 hydrochloric acid 
is added and .the- excep.s titrated b.ack ■with NJIO sodium hydroxide, 
psing methyl orange as indicator. 

■ ■<2) The solution is freed from ammonium salts b/ evaporation 
and ignition, the residue ilissolved in a smalt quantity of hy«'.'Tochloric 
acid ami the solution til.teri'd. The .solution is cooled, made alkaline 
with ammonia solution—free from ammonium salts and an excess 
of 10 c.c added. .\ 10 20,V excess of sodium arsenate is added 
slowly, w'ith vigorous stirring, Y/hicti is continued for 10 npniites after 
no further prcci|titation has'taken place.. The solution is allowed to 
stand iiqa cool place to allot,-tin precipitqjte of magnesium .arsenate 
to settle, and after filtering and wlishi-pg with 5/^ ammonia water, 
the precipitate iit dissolved in hot water, and 10 c.c. of concentrated 
h 3 'drochlotic acid and-0-3 grm. o^ potassium iodide added for every 
100 c.c of liquid. The liberated iodine is titrated with N/IO thio¬ 
sulphate," ' , 

(3) The precipitate of magnesium ammonium arsen-ate, obtained 
as ia (2), after w-ashing with dilute ammonia, is dissolved in hot water 
and fho solution tfansferxd to an F,rlenmeyer fiask fitted with'' a *ap. 
An c.\ces.M of iodine and' JO c.c. of, sulphuric acid (1 : 1) are added, 
and the whole boiled rapidly until iodipe vapours are no longer visible. 
Mobile still hot the trase of iodine remaining ia dcstroj-cd with sulphurous 
acid, and the whole coded quickly. The acid solution ia neutralised with 
1?/10 sodium hydroxide, using ph^enolphthalein as indicator, and adding 


*> Amtr. Chem. Soc, 1017, 39, 610; J, 1017, 663. 
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froFi time to time a solutioij of soilium phosphate. \Mion titration 
i.s complete^ the voln;*ie of pho.s{)hat4 solution added should equal 
to qjie-half the,, volume* of i(xline solution. The nrscniou.s arid, is 
titrated ae usiial with V/lp iodine , 

According to L.’ W. Winkler"' sni.ill ^juantities of hvdrogeii sulphide 
in water may bo dotermiiv .4 c^ilnriniotricallv , larger quantities thus : — 
■The water is coyedted in a sfoppered bottle containing Id to 2p grms. 
of marblitiiriViously wasVed -vith dilute hydroelilorie acid. The stopper 
IS Teinoved and rephiced by another, carrying a bulb tqbi', a i«rde tube 
/roll! which leads first to a U-tiibe cont.lining cotton wool, and then 
to an’absorption bulb ’ontaining,.50 c.e .of ffesldy-in.ide bromine water 
free Jrohi acid The upper end of the bi'ilb tube is fitiVd with'a 
separating funnel holding 50 ce of 18 livdroehlorie acid." The acid 
is discliarged in three quantities onedi.ilf to .st.irtl with, one-fourth 
after the lapse of an hour, and lie* reii aiinh r .ifter the Upse of another 
hour. The hydrogen sulphide i.s *o.\idi'sed i^i sul]diiirii’ a< id bv the 
’ bromine, and after ev.iporating until the bromine ,ini,l In’ilrobroiii'* 
acid are e.xjielled, the stilphuric acid is titr.ited with A’/lOO borax, 
using methyl orange as indicator, or prefer.dily the bromine alone 
may be eyjielhil bv boiling and the mixed'livdrobromie and sulphuric, 
• acid titrated with bor.ix , ' • • 

Another .method has lie* n deseilbed bv (1 I ne/e' T‘,^ 300 c.c, 
of water is added 3 ce of a solution cont.'Jiiing 85 grms.'of silver 
nltriAe and 2tKt grins of ammoniuni migrate in a total bulk of 500 c.e. 
In thi |ire.sen(‘e of ammonium nitr.ite no itiver earbonate is deposited, 
tho precipitate consisting of .“lilver c.liloiide and .silvi't sul|ihide. Thu 
c.xcess of silver is mea.siired 'by* allowing tin* prei ijatate to settle for 
an hour, and then titrating lOt.) c.e. of the^ clear liJ^iiid with A/50 
ammonium thiocyanate, liy performing a paralhd e.xperiiiient with 
water from which the hydrogen sulpliide has been expelled by boding, 
the quantity of silver nitrate and the chlq/ide can be aKcertu^^^n+•^nd 
then, by ditTetenee, the hydrogen .sulphide. 

In the colorinietrib deterimnation of nitrates in water in prescpce 
of chlorides” a lo.ss of tjic nitrate is caused whep the water is evaporated 
to drync.ss. Hy adding sulphuric acid to the aqAemis solution complete 
evaporation of the solution may 'be (djviated The methtid is then 
carried out thus :— , 

About 50 c.c. of the. water (ccfltaining 1-5 jiarts of nitrate p<’r 

■a'2 ant/eu- Chem , 1011), 29, 1180 , .7 /lillC,, 117fi. 

Z. anal Chem , 1917, 66, 1108 ; .7 , 1017, 0:)8 
» W F. Gericke, Jlind. T.ng. qkem , 1917, 9, 585. d-, 1917, 904. 
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million) is troatcfl with 1 ’5 c c.^of strong flulpliuric acid with coitstant 
KtirriBg, and then witfi 2 «r V)f thi* ])honohUlsulphoniCc-acid reagent, 
the li<(uid heing (■<>nrc‘ntratcd first ,^)n a waf^er bath and finalty at a 
t4‘rn|)cratiire not excc(’(li'ng 70^ C', to a (jUftntity of 0 or 7 tol2 01^14 c.c 
accorditig to th<‘ ainoiint of^nOtratc pn'sent When ('oncontratod thus, 
the li(|uid is j»al(‘ y(‘Ilo\v', not <lark or turbM. It i.s then diluted with 
about 50 (■ (' (jf water, ti'-iitr;dis(‘d with alkalj. and the colour eompared 
with a stamlanl, made by the sam<‘ j)ro(s‘ss\ 

AnbtliiT <<ifiieultv experioneed when tins nn^thod is used in th( 
pre.senee of largo f|nantit!es of magKrsium salfs is tliat when the excess 
of pIioiiolMilphonie ae'nl^is n<ntrali^s-d, hvdroiCides of magnesium and 
yon, if present', are precipit.itci! and must la- filtered off bef»»rn th< 
eolonniefne eoni])arison is niado. In tie* ab.s(oiee of iron the filtratior 
eau Im‘ avoid(‘d he adding excess of anjinoniiini salts The, exre.s.'- 
must 1)0 larger i.f soduiin or pot;i*,-isi'mi hydroxide has been used ii 
the neiitralisation ^ 

Tli<‘ n‘\n'r.v for the year would b(‘ ineomjdete if it failed to mentioi 
tin* opi'ntng o} tho large,st re.servoir and arjueduet now in existence- 
t,he A.shokan rt'^ervoir <in Ksojnis (Ve('k, whieli sup[tli<*s the city o1 
New with a niinmmin of 270 million gallons 0 *^ wat^^ per day 

'The (^^t^klll imnint.nn. wul<T supply selieni<‘ was lu'gun in 1907, an? 
wlieii <-«inp(eted will furnisli 5(K1 million gallons a dav rh(‘ reservoin 
eolhat Mh‘ water on Ihe (’at.skill mountains and iurry it through 
tiinnelh'd ro( k. mountain g irg('s, and hroad plains u distance 

of 120 miles to its <h‘stinatn)n 'Plu* jairtion of tin' great {ireoect which 
has beyn I'omi^leted constit’iites only tbre/‘-<piitii<‘rs of the whole, ano 
embrnei's t.In* Ashokan res^TVoir,’an »y(ilieial lake 12 miles long and 
1 miK‘ wide, v'lfh an jivnilahle eapaeity of 128,Of)0 million gallons 
and tht'd'atskill a(|',n‘du('t, whieli e.xtends 92 miles from the reservoii 
to the {uty’s northern liound.irv and 55 miles within the city’s limits 
Uirii rlfC developiiKMit of tlie second ratskill watershed at Schoharie 
(’na'k. the ([uantity of ik'W wat<*r which will be brought to the cit} 
will be doubled d’lu' water supply W(^rks by the gravity system 
/c.*, without pumping.^«ind Hows from gatherijag grounds from atmuch 
higher (devation than tin' eitv TJie total area of the gathering ground 
and waM'sInsls is 571 ypiare inrles whi(di are vemy sparsely settled 
and the rocks, wlinh are almost wholly sandstones and shales, keep 
the water unusually soft and fret- from ])olhition. 

For pioteetirg (he <piahty of th«‘ water huge aerate,>rs in ‘the foni: 


M. S. J. Ind. Eng Chi'm , 1917, 9, 586 j J., 1917, 904. 
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of'gfeat fountain basins_500 feat long and iSO feet wide, and containing 
about 1600 nozzles,.8(5 designed tlia^ tlu water is divided int» a fine 
sjiray^ permit tht’ wat^" to be,„thoroughly aerated and undesirakle 
gases'ainlWours removed » In a h*\v place:? where, .under conditions 
of storm, the rapiif (low of the water »nav sometimes earrv verv fine 
rarth along witli it, coagiilating plants to form t the turbidity so 
*ff)rme(l, have b(f‘n inst^lbal. ^To dfstrov <inv l><iftfrja tlu‘ Is 

fhlorinatScl with chlorino^ sApplifd to tlif wator from (ylindfrs !)V 
speciallv desigiKHl fnji'ctors. Provision lias also l)#fn n*adf for 
filtration wherever this is necfssirv, and tlif water m tlu' reservoirs 

• * ^ . ft 

can be drawn fronj depths at wllieh it fs in^thh best eoiiditioii at anv 
timf.« Special precautions have been taken to prevent pollntioii^of 
the .stijeams in the watershed, and an elahorijte .selii'iin' foi^destroying 
timber and vegetable orgapie matter ludon- filling the' reservoir was 
adojited with a view to dimim.'Jiiti^ tin' colonr of tlp‘ hdltoni wati'rs of 
. the reservoir, and preserving its oxygi’ii content from the l■omnn‘n(■(‘nlelAt 
of the service. . • 

Dienert ami (lizolnii'’ Inive.eonlinni-d their stndi of the chemieii^ 
changes due to the diatoms present in the snrfaci' film of the s%nd 
lijters at €vrv When the waters arc troubled the dnitiiins are in 
’suspension and evolve gas containing ft* , ’d owgen until' they 
finally sink tin to the lilter lied and add to the elTecIivcneV,s of its film. 
The. bacterial pnrifie.ition thus vanes with the activity of the filter 
(iratoins, anj these with the ueather, light, lenipi;r,itiire, time of day, 
and season of the year . ^ 

The same authors*ol>sgrve?* that tjn* reduction *'f tiie ^Ikahnily 
of a water dgring its |)assage flTroifgh an opim san<4..filter, owing to the 
ai-tion of algie, is a direct measure of the inivdying power of the filter. 
Thus, for iii.staneo, when the alkalinity has h.s-n reduced, by about 
■1 lugrins. of ealeiuni carbonate jier litre, H riili disa|i|iear from the 
water, and the total number of organisips»|ire.^ent is [edneed'ltj* ai/oiit 
85%. 

For the destruction of algal growths, and to keep w.iter free from 
woe'is ?o water rc.sergoirs, (1. Embrey” hai giveh a review of his 
c.xperienec with the use of copper .salts at (ilrtins ster Ife states that 
one part of copper sulphate per {hVee milhoii.parts of wateris siifiieu-Mt 
and the amount has no injurious effect on fishes, j The mimher of han- 
teria present increases shortly after fhe addition df (■o|i[ier sulphate 

^ Comjf/e.\ rend., IlllfS, SIS 127. 
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but thon (iccroascs—the inoroase appearing to be due to'the deeom- 
posit^on of -the jilgEc. Thp sV'^rili^iing effect* uj)on sewage of acid 
popper sulphate wa.ste liquors froin a m'u^itions.,factory h^ been 
noiice<l at Newliaven, U.S.A The efTect was greatest in hot weather 
when tlio bacterial dcvelopii^ient is at a maxlinuin. To remove th<‘ 
tasti' imparted to waters by ulg.i! t,hs, A. C. Ifouston** adds 
potassium piTiuanganate in quantities of 2-5 to 5 !b. per million gallons. 
I he method works betfcr than hyjiix'hlorites, and I'.as (b<*en triial 
sueeessfiiiiy ip reserv'oirs und-T tlu' control of t-he Metropolitan Water 
Tioard. For the various metho<ls of softening water, with a critical 

discussion on fnetr m-rhs si^e J., ijiigust .‘Ust 1917, p. 911. 

,1 ' . 

• * « 

Sfavagk. 

A distiiu t advanie m the ])ra(t*ce of sewage jnirifieation has bcf'n 
ina<h; hy (I 1 1\ Tath'am,-^ wlio from jtrnetieal arid theoretical con¬ 
siderations lq^s expressecl in mathematieal form the relations which the 
various factors eoneerned m tin* punheati'.in of sewage bear to one' 
anotlicr. I he purilieataon whicli any filter, worhing biologically, can 
bring about is dependent on the average time, T, that'a dru^ of liquid 
r<'mains in contact witfi t|ie filtering tiUMlimu. on the rate of flow, Pt 
in galloijp p.T unit time, a nd also on a et)nstant, L, whi( h varii's with the 
kind of st‘wag(' and imyliod of ]inrifteation. d' can |)e determined by 
tlie addition of salt and I'xamining the eilluent for salt at regular intervals 
from the time of ajqdieathm , F can Ik* easily obtained, hynce if P 
• represents the ^amount of j,ollutb>n in the finid eflluent and that 
in th(‘ raw sewage, then as siiown Ky 'I'atham, the relation, 

P -- F (F L W) 

holds, wluTo \V - - th(' total li(pii<l content of the punfication apparatus 
a^ P'"e T. The constant,-L, lias been termed the “ avidity constant ’* 
ind exjiresses tne eagerness With which tlu' sewage takes up oxygen, 
and is therefore a numerieal value of the rate ■ it which the sewage is 
oxidised. Tables have been drawn up giving the value of the constant 
for various forms of filters and varying condiVions, so that sup'posing 
a sew'age ks reipiirod to be purified ,to say 90/,. it is only necessary to 
determine L in the laboiatory with the sewage and the filter material 
to be used, and .re%r to the table for the time of contact necessary 
to produce this purification. Tlie tables and the equations used in 
\ 

ftnf )I,;f -/,lUia,MT. ./,1VJ7,2S2. 
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gotUng thein must be regarded^as proviMoiial till they arc •j^roved by 
aetual practic^, but as 4Ke author*points out, they give mathoinatieai 
1 ‘Xpres^on to varyms one for iii'itaiu'e, well known to those 

eonversant witlf works practice, that the si7a‘ of a plant increases very 
greatly per unit increase in the jiercen^agc* purillcation as the latter 
it-self increases. The avld‘4f ‘constant is eliAractoTistie jointiy of the 
si^wagc liquor andj ilie method of purification, so that for a. standard 
sewage tlu^coiftitant (le])en<l.s (*n* the sewage. It wouM \herefore seem 
that the constant may lx* split into two KUistants, ono charaatiTistie 
of,the sewage and the other of tlie method of ]»nnhcation. 

With the rocognitioix of the fuiidam<‘nial f<u t that .V‘\\age iiurilica- 
tion skyuld consist ol a rajad carbon oMdation*by the oxvgen the uii', 
followed by nitrification, tie' nureasing n.^e and doV('lopment of thl^ 
form of purification under the name of tlie “ At !ivati dVsludge process,” 
causes ik) surprise. This pToce.s*s,^whicli oiiginated only a few years 
ago, was jmt on a firm foundation by tl>' pn*bmina*ry tisfss of Ardioi 
and Lockett, carried out with’ Manehestei towage, lu winch it was showir^ 
tliat if raw sewage is ueratid till eoniph te mtrilit'atmn tales pbn e, the 
effluent removi'd and more r.iw sewag<‘ niixril wulh tin* sludge, the 
aeration, if-^ont.Timal as in the lirst < ase, will pioduee puriticatum ni 
if much shorter time. The sbtdg<- wlmh aif emulates from Uiese 
prot'esaoH of aeration is termed ” acti*vate<l sludge,” and ibs beneficial 
influence in rcdming the Icngtli of lime for aiuatioji and so 7<*ducing* 
tlie‘*Biz' of tanks is so ajiparent. tb.it. plants li.ice now been instalh'd 
for the tentative treatment of the sewages (f sm h towns as Manelioater 
(Withington Sewage Works), Halfonl,^ \\ <•;( ester, Staniford,' liincoln, ^ 
and Shclfield, not to speak of large .i'jneiiean installations at MilvVaukei' 
ind Houston (Texas), .in<l otluT pLo es 'I'h*- j)hen(m.i.'?.^l development 
jf the process which sit far has been mainly’due to’the continuing 
work of Ardern and Lockett, and the n\<)re lei i nt papers by Fowler 
here*® and tliose of Jfartow ami hi.s eo|leagu/'s m Ameru a,*^ 

36 attributed to the elTcctive and iMamomiea! im-ans of’aeration which 
lave been devised by Jbnes an<l Attwood. Mellmg has more recently 
:)ccn experimenting in determining the inliibitory effects of (‘ortain 
■rade wastes, and in modifying the forms of ijlant. The application 
>f the method to weak domestic'/?cwage free fnun manqfacturera' 
■flluents has been experimentally tried witli results tiiat show that 
iffiuents easily within the standjcrda laid down • by the Royal 
^Jommission can be obtaine<l with an aeration,period smaller than the 

.V , 

* J. Tfut, iS’an. Eng., 1016 
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uflual, thus ,low«ring the working costs, and the fears which yepe 
anticipated that th(^ i)roce8s nmy^ not: pve satisfactory results during 
winter Vnonfhs liave proved unfounded. In lAmerica the/process has 
been applied to the trade waste of th*c packing houses u,t Fort Worth,’ 
Texas, and at Chicago. The latter .scheme involve,s 50 million gallons 
a day; tke cost is cstimatrif at £9 per mj.llion with 'a revenue of £5 
per million from the nominal value of the sludge,,giving a nett cost, 
of £4 per niillioo gallon.s. • ^ ‘ n c 

The successful application of the process o,i;i a large scale** i.s 
dependent on the most econoiiiical and ellicicnt method of keeping 
activated .sludget in intimate pintac'r with the sewage under strictly 
aSrobie eopdition.s, whilst*;he methods of {K’rforniing the miner opera- 
tiaos also reipiire consideration and individual care. The process iTiay 
he carried out in e, fill-and-draw tank or in a continiioiis flow system, 
of which the lirst, though more (“ffective And safer in that it avoids 
short circiiiliiig of 'the siyvage, and< jliViates the difliciilty of aeration 
a.iil putrefaction of the sludge, has the disadvantage of requiring a fall 
for discharge, increased iperation and attcntiiHi, and increa.se of diffuser 
difliciilties hy the constant periodical SettLuneut of sludge. For these 
rei(.,ous, the continuous floe/ is the most favoured method, although 
here a separate settlement tank niii.st he provided to make provision for 
the return of the .shulge'lo the aeration chaniher, Uectaiigiilar tanks, 
(j,ivided lo reduce possihihty of short circuit, and fairly deep to 
economise the aeration, should he used, and porous diffusers in place/if 
perforated pi]>es A pulsatipg air supply .so as to regulate the air siqiply, 
especially in times of stormy weather, is.'.tlso necessary. 

The e’lllicully''whiidi, up to vhe ^iresent, '.las,not been overcome is a 
suitable design fpe ■ ■settlement tank aiur;. means of returning the sludge 
to the aeration id'.amber..' This failure has the twofold effect of Jiiniting 
the flow w'liudi can be treated satis.'actorilv by reason of thi> inadequate 
settleiiient afforded, and lie' inability to avoid sludge retention which 
results in the retsirii to the lienition chamber of sludge in a more or less 
putrefactive condition, to the great disadvantagr of the process. 

The outstanding feature of the activated sludge process is the 
recovery of a considerable portion of the,iiitrdgen content in a lorm 
available for agricultural ' purposes'. The dried sludge contains from 
6 to 6% of' nitrogen, according to thevliaracter of the sewage treated, 
iTnd also appreciabje'quantities pf phosphates. Experiment has shown 
that the bacterially {irecipitated sludge is extraordinarily active as a 

** K Anlcin, J., 11117, 822 
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and Bartow and Hatfield Lave jnd>lisin'd photographs of the 
comparative pot cultures m ))ifrey5ea s.nul to \\hi<h liad been added 
the same amiint of 'p^nt, foods, whu^i sHow that wheat, ('lovet, and 
flowering plants^^ich as ilioa and^'lirysanthtanuins, ^av(‘ better resulfe 
with activated sludge than Vtih suefi nitrogenous feMihsers as dried 
blood, nitrate of ^oda, sulphate of ainiiToni;i^ or glut«*n nieaj.'* The 
difficulty wliieh prevents fiilt use being made of tlu* sludge is transjiorUi- 
tion, as so ^ar igo n^ally etTitientj'fKeess has been devised fcu- de-\\at(Ting 
and drying at a remuneraUve cost. In certain hM ahtus the sludge is 
piped directly to farms, which of i'ourse receive the fidl lialteind bciudit 
it*i.s able to give, but unb>rtiinateh* this eanpot )>c i-ai^netl .tut every¬ 
where. Tbc numen.MS *pateutH fo> metluMls gml plants for ijupplying 
this^^nt are indications that the dilheult\;is veil on its way to being 
solved, 30 that the adv<x'at<‘s of tins s\stem lio^)e that^ Ixdore long the 
{.minipresent nuisance of 8hnl|fe disposal will be wiiii us no longer. 

The general seareity of matertafs^wliie^i the^reai war has produved, 
♦nd will eontinue to proiluei'^^o lung as it l.ists, has draw n att-mlion toi 
means of jireventing wMstr an<l llie rre<)\i'ry of ^ul^staiuT-s from what* 
are usually regarded useless* w*st(‘ jirodmts Sow.igo waste, which 
nominally eomes^undcr tju' latter category, jias* t lieirfijre eoti^‘ m f »r 
its •proper share of attention, and ]>roer.sseH hrre and on llie 

continent hava? been projtosed and ^(anuah oat for the ree<)\rrv of 
anything that may la* of value m it. ’ 

^(xfar tli<‘ recovery of tin* fat has lierii tin* main objectiva- of tlmse 
process' s, and n ])aper by the waater,^* wiin h wa-' read at, llie last annual 
meeting of the Siwvage Works Managers’ Association, gives ipterestiiig 
figures of the j^roia^ses so farut wa>rk, atu! siigg' sts of hi r ’means vjiereby ' 
the nitrog'Oi may be eonveitei' into .inniioni.i <'r acid and the 

calorific value of the organic inatt'T in the sr\o:ig*- uld'''e<l for find. 

The re<a»very of fat from sewag'. sludge ha^,‘I m'.ui att'uApte'l at 
Klberfold-Barmen, wliere, aft'T removal of f.ii by solviits, tin- sludg e 
still containing bO ' water is mix<'d witli* on' -tinrd itr. wight® m cjuI 
and burnt as fmd Si^m* liy tliis ni'-thod tin- wliole of the nitrogen 
contdiiKs^in the sewage is lost, E. R Ih'smnfehler*" reeonimen(h‘d that 
the faO‘free sludge bi* dAed and then (oked in 'h furnace by means of 
producer gas. Tlie liot (“oke wamhl b( diseharg'd direc tly into tlie water- 
gas generators and tlie mixed fighting gas and waPT-gas*from the 
furnace treated by methods used in gas w'ork.s rbr the recovery of * 

J, Inst. ISanit. Emj , Feb 2, ifilG. 
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ammoDia. Based on the actual results of the recovery of fai; fron^ 
Blberfeld-lharjnen installation nitrogen content and calorific value 
of the (fry sludgt^, it was estin^ated that the scwagi* sludge in Germany, 
with its 07 million inhabitants, had a valueVof £0,000,000; of this* 
amount the crude fat represents 50/, the recovered ammonium 
sulphati- 25%, and the fudi value of the gas 25%. 

The above applies mainly to ordinary domestic newage. For trade* 
wastes, progress, is also being made, and judging Iron t^*e patent 
lit(‘raturp, the time does not appear to be fardistLint wlum the recovery 
of trade wastes will form a still more important part of our industrial 
.life, and thus simplify ^the srvvagt*, disposal problem. Tanyard'waste 
st.ll seems, best treated \%ith ‘‘copperas” precipitation, followed by 
doable fib^ation, lait even then the rate of filtration is slow,‘'the 
primary filters net takirfg more than 31 gallons per cube yant. The 
injury to sewagf' farm crops by unusual wastes ii.is reeenti v had a furtluT 
(‘xampic in the recent a/jtioii, in 5he High Court, in which it was 
ydablislieil that a trade oilluent- containing Korie acid ]iad a cumulative • 
poisonous action on s< wago farm soil Coo,k and Wilson however*® . 
•have arnvc'd at tin- conclusion that .Solirble bone acid and borat<‘s 
wlien used in quantities ; utliciont to act as a larvivide in manure 
heaps^do not harm (;ro;#s, as they arc ton vet ted into insoluble aifd * 
innocuous borate compoiiiuis. 

Disinfectants. ' • 

Since Anderson and MeMintic published in 11)12, in Amernni, their 
modified tt'st for lisinfeetants and introduced the “ JIvgiemc laiboratorv 
jihenol coelfKb-nt,’' Mien' has been no »i|}ier test brought forward in 
place of th(‘ original Ilnjeal-Walker carbolic acid coi'tlicicnt method, 
and with the <‘Xceplio.. of the former test being adopted to some extent 
in the United States, the Kideal-Walker nudliod is now alnio.st invairiably 
enqSWVed for the baeti'rioh gical control of disinfectants. Plowever, 
from furtiior experience gamed m the working of the test, attention 
has been drawn to several details during the last few years. 

Subsequent to^'tlie li lits laid down by Rideal and \^5llke^ in !915 
for the n'sistance of the tc'.st orguioams to the carbolic acid controls 
the importance of employing a normal strain of B. tf/phosus lias been 
emphasised. A furth er point is the purity of the carbolic acid used 
for control; beyefnd jits standardisation by bromine titration, to 
check the actual strength of die dilutions, it is necessary to ensure 


w J. A^nc. Heaean'h, 1917, 10, 691, d., 1917. 
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fhj<t th<'*origina] phenol is j4ree fri>iii (Te^il coutaniination, ir.iers of 
wliich altoikth<‘ genn>nlal vahn*a mi are, not imlnated hy* f li*'Jironiine 
titration. lias jifirerstei^ the drterinination i.f th*' solidif^^ing 

]toin^, wlifch ftRonld nol falj heltnv UV ('. •• 

()\nng to tlj<‘ tvar lh«‘ <[ii'Siinn df^ tJie pi‘|)<..ni' fur prep.nmg tlie 
hroth for ilisinfe< ta nt has l). en rat'^rd The snj)pry «>f Witte 

peptone, foniie^y' almost rxrlnsivrly iiS'“d lur hat t^riologn\d Work, 
from Ch^maliy. lias h<;<-ri viit olT, and siu« hi^ld have hr»-oine 
niuro nn<l more dcph-tuil Wild'* ^um,' ,ire cnfii'i'lv iiitiuilahfi' fur llui 
j)n*paratiori of cnltiirt' mrdni il [i;is hu- n fuiind that tin- s.iniu carhohe 
.M'ul coeflicients a^re iiiut ol.lamp'd when dith^fnt nialvi-^ of pfptone 
are ^do*pt(Ml fn ord<T to obtain eoneurdinl result'^ with otjier 
oh^TVers, it apjiears fo ln' rs-mi1ial tu ciniiho' \ViIt!‘ p.-ploiif broth 

at anv 7'at(‘ for thr test iwltiir<-s. and fur e( ununi',' manv aiillionties 

» » 

US'* tlie \\’ltte peptone only fur tjie test < lllture, the SuIm 111 t II re.s J)('i llg 
taken oviT into broth made witii sunn* uIiVt good peptom- reai h|,v 
obtainable. While deabrjj^ with this <[uestiun it is a|si> important- 
n<i(e in the fiaet ernilugn^d exannnat mn of walms fur 1 lie pre-'Cina* o^ 
tvpie.il h rob, that f.iibire t(» ulit.dn tie* indol PMetiun dtie to si^iin* 
makes of^)ept(^ie may lead jo I'rrimruns < un< lu.sn*ns ^ 

Tht' matter has li.-en brought to a sfagr fuVtlier by d. II. Wi^glit,*' 
who has ri'e^ntlv .supervis'd an extf‘nsi\e < inpm} inVi tl,>‘ iviporfaia 
of uniform eiiltun‘ media in the bai t ermh egn*a I ex.inii nat ion of disin¬ 
fect, nts, at the L‘der]e l-a bora I ui les, eu ^ url\^ As tin* result of 

this '•■■rk he « uiii bides that nio--f ^if i fte di.M repair les are due to 
variation id the <ullwre media, agd a<>,irl from ilie om’gtion of 
ingr(Mli(‘nts the Iiydrogtai-ion e,An< rut rat ion lias ^nportant inUneni-es 
on the growth <if haetena in the meiinmo ^Adjiiatmerit of the alka¬ 
linity to a definite reaelion by ordinaiv plemolpTtbalein titr»ition does 
not rontrol the hvilrogeniunisatnm Wriglit is m favour of no altmiijT 
being made to adjii.st the rear tmn (by 1 itr.Jion} of tiie^eulttin »^u*u?7im 
‘luring its jir »parat mm Tfn‘ most satisfa* tor\' and uniform results 
were )ielded wlien thh lb, value of the Milture medimn lies betw'ion 
0 an^ 7? lie states that this condition is re'^dily ‘Tbtained by ifting 
certain proportions o/ the Miigredjeiits aiul 'ttltering, <fec , with no 
addition of alkali. At the he a<lniits the diSicuIty and 

time required before such a < hange can beconn* tlu'^tandard ])rocedure.'. 
In sjMte t>f the risjuiremeiits of .4isi*iifeetion br^m^ht about by war 
conditiqnB, there has Ix'en little recent ad.wain yi the testing of 
disinfectants in the prc.sence <if quaf^ithies of organic matter, the 
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- many tentative suggestions of several ^ears jigo have been moft’or 
less abanilotied, and at the jiri^sent tim<' tliefi' is no cne standard 
irfidtioil eni[iloyeil. In the Kdinburgli Mc<licnl Sclio./l, at the request, 
of the National Insurance MedicAl Coinmktee, heavdy infected tissues 
were exposed for delinitc, ]>'Ti,)d3 to the difterent aiitiseptics, repro¬ 
ducing as far as possdde conditions 'iiko'iy to he met with in a 
wound. I*. Dcdhef'^ and A, buniicrc"' have wo.ked with disin¬ 
fectants in tlie prcscricii of jms Dcihet fyind tliat if solution 
of phenol gavC the be.st re.snlt.s out of ij, nnmhi r 'of reagents employed, 

^ and this w'as copfirined by lainiiere, the latter st.ilmg that oxjdising 
agents, a,s represimted by hypoi lilorite, are' rendered inert unless 
uged in large quantities. o 

h’or war pnrpose.s the 1‘higlish aiitlionlies are eelensivelv cmjiloving 
etiilil.sificd coal tar di.siiifectants, winch ar" reqaiieil to have a liideal- 
Walker carhohe gciil coelticient Jall’jig between 10 and 12. The 
ullicial name of ‘‘laipior cre.soli sapoiiatiis forti.s ” is somewhat iiii.s-^ 
leading. Under the jtipiilar name “ cresol " tluse disinfectant fluids 
tare distributed to the various iinits^ abroad, apparently undiluted. 
Consequently the great deiuand for this ida.ss of disinfectant has to 
some extent ciirtailecl tljc |iroduction of the higher coe'dieier.t prepara¬ 
tions with values of upwi.nls of 10. The eiuployiuent of the liuidif 
having tiie highest coellicicnt v oiihl reduce the bulk for transport 
anil also miiiiniise tlie great imiiiber of metal eonta'ners at present 
required for tins purpose. At the same time, taking tl|e cost of the 
Iluids as proportional to tbiur earbolie and eocllieieiit values, Ao ensure 
'■ecl)noln^e and firevent waste, ot" these more powerful and expensive 
lliiids, some scliigi ' would be niV'es.s.ar.y by wdiieli the fluid should 
bo kept under. |lropejt» ffuporvisiou and brought to the neeessarv 
working (dilution at tlie place of disembarkation, or better at ditdsional 
or brigade headquarters, before being di.stribiited, 

TTarly in the war the diireterieidal properties of malaohite green 
were brought to the notice of the surgical staff at Ha.slar,'-'’ and brilliant 
gmeii has also been used'' as a differential germicide in typhoid-coli 
diagnosis, whilst later'-in the year cthylhydri^cupreinc hydroch'orido 
was advocated for sterilising fsecaA streptococci.*- 

Kmery*'in 1916 deviised a fCani'lard method of testing antiseptics 

t* 

' rill, I , lino. <63, .'.11 , ./ , I'.IIU, I'.tl 

rompti; rn;,l , ItflC,, 163, :tliU , , I'.IIU, IIIT'.l 

/.touxf, .Tul_v - (■, 

■" A*. .1. .U. s' Jitttrnttf, Oct . lOU; 

Acentr/, Dec 2.'), DM.". 
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for wounds arisinf! out of his *tr*lics^of the palholo^v <pf-j;as-g.yii,Ti'Mi', 
whilst. Alm^th Wfiglit ndvoi-ati'd the Vrigalion of woniui snrfa;i'.s 
•with fhorrtpou^ or physj^)l(paioaI .^lalt. solntions^aloiu' wif hout aiu" sjiiM'ilio 
ai'niiicids, Lorraiv .Smith, *ltitchio, and i;(dtn‘ Mi,ui;..st<‘d th.;adddion 
of borax to bk'dchina poNoj.T t.j f..rni a lunlr.d aniic t-onlainin;; 
active liypochloroy.s acid, utiich rcsiilli'd in a powder known as 
“ ciipad ” ami it sohdiifti kiyiwn as “ ensol ” bcinc (ntrodneed Dr. 
Dakin's U.sc of the janih* eermi( ide in the form of ej.-el iol*,^ed ,sea 
water, and lat.'r in the more* acti\'e combination ,is .i chlor,inline 
derivative, has alread)^ been refc/red t.; under, w.itcr'slenli-.ition 
The tivonrable* results obtained bv tin* use ,.f dei ti.M\sed s.si 
w.il-,*r*in the Mediterrane.in on the II M.hospit.il ship “ .Vpiil .1 iin*" 
led till* War Dllice and the Ciin.ird Ste.ini.ship ('i1iipan\- to instal 
.-imilar plants on otlmr ships»in I'.lld, ,ind these li.ue i oitinued to e|ve 
l^ood results (luring the year. 

• It. ap[)e.arfi th.at the ne,4t r.ilised livpoehloiites (eusol), i outaini ipsy. 
biilTer salts, eati also bemused for 1 ntravenous Injei tion, .mil e.in be 
tolerated in eonijiaratively h.Tge’.imoiints It, has therefore eompeted 
with the germiei^lal dyestuffs as a jiowerfiil ilnti.soptie with low to.xiedy 
to*the tissuias, .to that at the [irestmt tune w* 4 iiav place tlie hvpo- 
ehlorites and their ehloramine denv.iJives as ariern.ilives to the newer 
dy.sstuffs, brilliant grein .lenfl.u ii\ (Ihe l^nglish trade Jiaine of* 
Khjlioh’s trypallavin, diaminonielhyhn ndine 1 hloride), and ]iio- 

(lavine (dianiHio-aeridine siil|ihate), whii fi lyu.n’le into prominence 

during lh.‘ year as b.ith.s and'washes for the he.iling of wofinds and 
for the, control of the aetivitjes .of ^tlie feiieo.nies in ea.ses of* septic, 
wouiid.s. The two schools do nitt. apparentiv.niake eo.|.,;.«i|s one against 
the other ; one would IiIa' for evainple to as. eif.>in^the felativi^ weights 
of “ aeriflaviric " and *'halo/.one,'’ x.'lneh give e.piiv.ilent gerijiieidal 
results in Isle of Wiglit bee disease. • ,p. 

Zinc Bulph.ate has been reintrodiieed afl a nasal spr.iv and generallv 
for disinfection of eerejbro-sjiinal eontaet.s in eompetition with aerj- 
llavine foi;this purpos... ,ind bismuth salts (wuth lodofornij in a paraSin 
pa.ste Ibr bone dressing.s 4nd aj iodide with emetpAi; in eases of anirebic 
dysentery, thus trving to combine the vjrtiies ui the art of b^-aling. 


" .See also Ifettl. , J , llllH, -Jit 1 
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l<'IN» Cl I'll MICA I.S, MKDICIXAC SVRSTAXftiES, AND 
ESSENTIAL (illX' ' *' 

t • 

• Ily Ku/>iK Lkk I^ySi.w, ]) Sc , Pii i). 

o) (hr il'tlliiim/' lii iC'irch l.dhor'iltrr tc\\ ^>, Street, 

* SiKjir Ifiil, l.oui/iill, i. ( I < ^ 

C()\iMi;i!i;i\i. S^'^ nil'-I s of I.ow ki!. Ami'IIA'I ic CoMi-orNTis. 

(■hlolulcs of mtllKuu'.' Thtf profiuctioii of iiitoniiediate compounds 
*'‘!n t]ii‘ clilonn^'illoti of mDtIiano from natiira) yan js discussed by C. 
IJcdfonl,* who ii'cords r\prnmrnts on tin* ceaclion und(‘r tl»c lipjht of 
tl^c white llame aie Jii fliD picsiMiee of’ico, by wliK'li very fair yields of 
methyb'iie eliloiidc and ('h'loiofoim may bo obtaimal 'I'heinteraction 
of clllonne wifli t («^ S’volumes of mctli.ineat ■10(1 (;iV)’ c. is said' 
i;i\e a nj^ixNire of mctlivl clilorid' and nn'llivlmie chloTiije,* whilst the 
'manufai'tuie of mrthvl.chloridi can also Im- conducted by dilulin^^ (lie 
chlorine wilh onc-lhird of (he melliane and liealiim tin' mixtun y.’ith 
the rest o! (ho mc| hane at .'H>0 otxi (’.=> Met hv I chloride also obtained 
t by (he tHMion (J pllo^ycu^‘ <iu methane* ^ 

VW'A'j ! ('()': H('l 

Chloroform and eat bop,' tel taeltlonde c.in be/ibtaiiu'd by chlorinatinj* 
metlivlmu' <'liloii<le, kccpiny tin* t«‘mpcratuic betwt'cn suitable limits 
(dulb'-dOO (’.) by the usc.of a larae exerss of metliyhme chloride as a 
diluent.* Caihoii tel ia< htornle aUo ix'Milt.s from luaitiny a mixture of 
carbon disulphide and sultihur diehloiide.* , ' 

(’S, ; 2S('l, ('(’l,-)2S. 

, f- I* 

Chloroform ma\’ Ik* puVt^icd b\ livatimm'i with strony sulphuric acid.’ 

' c \v. ./ r.w-r,, imc, 8, iouo, , jiii7, irt. 

' l! S I’.if 1 , lUIC, 1)07 

'■ It. S Lu..\, Ktw l>t lolTOH vIlUft) : J., I1H7, 

■ A. lloclisU-tiDi. Ucr I'al ((Jl)yoM) (lUI-t) . J., liMC, S(t7 

■ It. S Liu-v, Kny. I’at 1^701) (1015); ./, lUJtt, l!5a. 

" C. J. Strusftfker, U.S. I*,v1 I20U)OS (1010) ; J., lOUi, 

■ o Mu-hiwhv r.s. Pal. iijoaoae (ioir>); ,/, loie, 1272 . 
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• • 

•/triplications of (icetyU'nv. -- was full\ last y»‘ar, 

atidthoro iSdittla H';w*iuatorial tf> n'jtcjrt^ipou Sntur nibdifhagions of 
^the j.)feviuus*nu*vK(Kls of Ji^dratiijo m-cU Wi\o in yit‘Kl acctaldoliydo hn\i‘ 
boen*doscril)oa^ whilst^pn^as^rs fnf tin- ici!< n«Talioii of the mercury 
catalyst,® and tjic *i)r«‘paration of almyifiuim .ilk\io\idc'> wkh limlu'r 
. Jiomologucs of otliyl kuo been la'caudi*,! * 

Another nirtlicxf of hvciratim' ac>‘t\l<‘m‘ loiiNj^ts tn tlo' action of a 

9 ■ * * 

catalyst,fuclfas ho^ iron ;>rc ,rt, KK) ’ C , on a mi \ t m<' of1 pai ( of acetylene 
with 4 parts of steifni, when acctaldehs de rc'^ult- , i>\ ^uh'-titulinj; 
ammonia or hydrn^«‘n sulphuh* foj" steam, e.ml i‘mplo\ iny <»f liei suitaldc 
catalysts, acetonitrile ami tlnoj>l;em‘ a!»‘ iihlartied re'pntively “ * 

h^bylTdene diacetate an mt' iniediate [.nxlm l in ihe preparation of 
acetic anhydride from ;ieet\len'“ Im'- been found to he an*acel \ latiny 
aeent of yem*ral applir.almn, tlm re.iction takim; | l.u'e a^ fo!ho\s”: - 

(Clf,(’(),)dJiid;ii, i-uoi! .('ti^cddt i v\\ {'ii-w 

• Acoiic anliyihi'h' Vi elit^ aidi\ dinh- ma\ he prepared hy distilhny*‘i , 
dry intimate mixluie oi^sodiuni [t\ rosuIphat<® and smlium aei-late.'^ 
Another patent de-ciihes tlir* U'fe of sidphnrn ,inh\dride alone or mixed 
with chlorosiilplioiiie ac.id. sodium chloride*, or soiliiim sulphate, in*tlie 
,pteparation of ae<'(i<‘ atdi\drid('. When vuipl^uin aidiNdnUe is^uldcd 
to aiiliydro^'. sodium ■'ulpli ite and tin' [uoduet mj\<M{,\Mth sodium 
acetate, with aeiU le anil \ di nh* a> a (cWuent, aeet i<‘ anli) dnde*of a luuJi 
d^rt'e of purity and fh-e fiom i Idomn' can he <li-i dhal olT m a v.u unm. 

The fonditufiis und<u \\lin!i the formation of ehlurmated h)-piodncts 
may be avoided in t lie^in(<-nd < um between sodium acetate j/iid sulpliur 
chlorides are deserdied mi i*w<) jiati^nts'-* » • 

Ethylnir iiml its drnnitirr,^ 'I'he juepaiation o," ♦•thylenc hy the 

rediictjoii of acetvlem* wiMi chromous ''.df^ has fti’en desenhed.*® 

• • 

• 

'* FuHtW Mlllll l.liMU-i \ niniilllL' * I I'.lt. je.iOTO ( 1 u i I t, fniilll loll 

to 21I2HIH , , IUK;, 1< SJ II Dn viiH, Pr j'.A 17'.u,.'n (1 (U 1) . , f*^( o, i 179 

It IJiliboit iuiil J! A Morton, i; S Put^ iJlClsc, um< 1 (1917), 7, l‘H7, 

m * 

'■* (dieu^ F»l)i (11 iiolii-iiM - 1’di‘ktroji, I ■' I'll- I I s'!9'i ,iiic| I 1 s',."oo (lOlU) , 

191G,#7.') t 

F;u‘t>\\ ^orm Mci'ter, Lucifl« it Bnyiiny (br Vn* L''HGI a ' I!U G , adilition to 
280590. 7,1910, lOHit ^ , 

" Clieiii Fiilir Hlieuau'u, It K Stfler :unf \V (liti!-, I'oig Ibil lOHOs.l (1010),; 
7,1917,1194 r. Itoiteau, Fr V.O l-7.s, i:>r> I iff 1) , 7 , luro, liai. * 

'» II l)i'ej(u«, Kr Tat l7S9ol (I'.U 1) *19111, I I 7'.i . 

'• U. P/ejf'**. (1915). ./ , W17, ?<).’ 

II. Urerfus, Eiig. Pat. 100150 aial 100If/ ',1910 , J . 19’l7, 01 t,CtjS< 

\V. Traubc, Gcr. I’litl 2»7o«5 (PJllll.and 99597(1 (191 1) 1111C. 09 . 191 7. 

B69. 
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(. 

Nowtli’s iiK'tbcxl ” of ))rf|iarin‘' the t;us by the action of pliospli^ijc- 
acid on ali.oliol lias been nioiblieil l^iy tv o woikcrs one of whom pauses 
alcohol Vii|)onr ovei heated phosphoiic aeid iin lead of addit e the liquid 
alcohol to the acid. 'I'lic (>il {" elhvlene jietrol' ) which is obtained as 
a by-product in Newlh’.s process lia.s been found to c in.sist of a mixture 
of hydroca. bon.s, jiielndint; seveial lioniolopnes of q/c7o-hexaiic. 

Un.saturated hydrocarbons are [iiesent to the extent of about 
5 / in the ,so-c’.dled heavy oil of w'lin' inaSily consisMiie of ethyl 
siiljihale -obtained by tie- aelioii of conceiltrated .sul|ihunc acid on 
ethyl alcohol, 

■ A new nielliod'for Ih/' firepaialion of ethylene consists in passing 
alcohol va| .mr over thin’ laveis of alnminiuin .sur[ihate upc'ii inert 
inaVenal at 'l.hO' IDI) (',,•> and recalls the use of aluniininin sulphate** 
as a cataivst in tli.- preparation of the gas by the aition of sulphuric 
acid on ethyl al ohol 

In the piejie.rafion of e'hvhne dibionude, It has been found to be 
e.qtinoniicul to pass ethylene up a lube duw'ii wliieh bromine vapour is 
falline.” 

Klliylene dicliloriile can be ]irepari'd from ethylime and cldorine in 
good yielil if the leni|ieral me of the nil\tnre is liept at (''(h, whereas at 
higher .temperatures l.irg,. (|n.iiil ities of t riehloroethane are formed.'* 
The use of ca.h'inin chloride as a ea'alvst in the formation .of etlivleni' 
di.dilornh' has been ri'cmiuneiuled *‘ 

Kthyleiie diehloiide may be emnerted into etliyfene glycol Isy 
beating with [erne o.vnle,*' ur wilrfi an alkali formate ana an alcohol 
npder [iressiire *• It is .iksp claimed ■inal [Hilybydric rdcoliols arc 
produced by heating chlo.jiialed bv.ilroearbon.s with dilute aqueous 
alkali c,irbonate.s^rT the |>reseiH'e of copper -* 

Ktliylene broiiioliMliin is re.ulily imidiieed together with about its 

'■ Wcm" .'ge 7V.,i't. 1001,79.111,',; ./.. I'i0l,7.',7. 

1C li U I'li.I.Muv, (Voa, Itllll, 113, 277 ; •/, lOlfi, 7.',t J. .4 Sunllie, 

n,,r .i>ior liiiii, ./ , loin, I lao 
' ‘ l)i' Mdtituiolhti, />H/f S(U' (’/iiin , 1 91 f\ 19, - ; ./ , I Hi, 'HMi 

R Kri'iniuiii, . l.H 7. 38, .’i.i, ./, |;M7, IW).) 

•' r\. lloiigli, US Hill (MHC) . I11I7, 

•• .f n Soiu'oi't’ii-*. Cciii/'f /in'f, i6i, ;!!>j, J, lyio, losi 

O'* Pridt'.'iuit, /</(• 

li T. IJrooks ;uii(^ T I! utu|iliri'\j. US l*.it lL’ir>'Ji>.‘t (1917); J. Inil. ICng. 

1917,9,750, ./, l:)17,-^72, loi>s 

Sin;>thf*. /of i'\t. 

Uoufih, !oc rtt ' 

^ O. Mutter, U S. P.il. Ii;;i707ti (1017); J, 1017, UH;5. 
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<nrg weij^it of otliylnu* (ijhronude by tho action of bromine water on 
i-thylene atO'('.*“ ,* • ^ 

Ethvr "jNIcont^nuous jroce^s fur (ho pnnlucUoti of ethoriroiif alooliol 
“and^iphvnotttnl lias b|oti doscrfl>od^’* and (he ostoriiioation of Kulphunc 
acid by ethyl alcohol low b<‘en studied quantitatively.*" The punfica* 
tioii of ether by boibn,.:, agul^ stirrm^f it wAh caustic alkali has been 
. [latented,*^ and Vharniaeopu'ial standards and tests for ether for 
anaesthe.iia li^ive been d!seusj.etl ** ,* 

Synthetic fusel oil p S\u^tlu‘tie, eomiuereial amyl acetate and fusel oil 
can be prepared l>y the fol!o\rin^ oj)erations. A j.;aMtlini'. boilMn; at 
and eonswtiiiLi elm’tty of ijatunitjal hvdfoi’arlums, as folk 
instanc«* that ol>fained bv eoi^lui.u n.ltuI^l j:as, is ehhtfinati-d 'by 
intfoducine eiiioriiu' at one end of a !)od\ of (-ho hvdio<‘.^rbon wiftlst 
illuiniftatin;^: lli<‘ other end with a sourei' of .1etinie*li'..:i»(, and causing 
tlio gas to approaeii the liglit • By tins means moiUM 1 Jorodeiivatives 
are obtained, and .is soon as t!ie.s<*lnuv aeeiiumlated tv lh<‘ e\tent of 
• 20/ the mixture is fraetnftiated, and (he uiichan/jeil h^'droearbons ajt; ^ 
lecovered for re-( realmcyt I'lie fr.ietioii. b pi* 05' 11^ consisting 
mainly of pent vi and hexyl t'hlftrubs, is hoated wii li .m lapial weight (if 
anhydrniLs soduim aretAte (with or witlioiit-aeel le lU id and am\ 1 aeefllte) 

, ffn* 5 houis a< *2(H) (1 uruler |)ressun‘ in an a^tyebn e roiatiM 5^1 tunes 
per ininuti^ fn this wu\, 5S(i lb.of ihe'eiftdi'chlorides gave 381 lb. 
of erud(‘ amvl aerlat''. from whieuv fu.'-ol oil may be* ollaimal by** 
li^dtolysis.3* *Anoth<T im tlxul for the proilmtion of fusfl oil eonsistK 
m h-ating the ehh)n<bs witli mrtb)! ab'oliol :Aid a foiiiiali- under 
pressure*at-MO'-lOO'^C.** *• • 

Synthesis of tartaiio mfiA-,V j)roe<Ns lus bemi piot(*eli‘^ for (lie 
production of (aitane and .t\ ntli'-tieall\. (’arlm...’^loiioMde and an 
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REPOHTS Qf THC rR^ORESS OC^ AlTMED fT'KMISTRy. 


jilkalj hydroxide coinhine at 180'-220“^ C.«to jiive a formate wliicli yi^Wa 
the corn^ispondim^ oxalate wltmi litatei at 3G0'-'1’10 C. uii^tr |jrebaure. 
't'hhs can h(‘ lednci'd hyan amaltrain in,the pres^iiico of ueid, to a glyoxy- 
late, which yields raceinicMnd nie'rot.utaiic,ac-iih on elccfrol^tie reduc¬ 
tion in ullralino'-nhit ion . 


Ki . iV t <'F Tin; \\’\iM)N McoreyN \f/Si’BM'.\\(’i(is. ,, 

#' 

The positioii»,»f the Iin<‘ cli'-iou a) indii'-tr\’ in Itna tciintly has been 
the subject of ,s(‘\riai pajuTs.** soita? oj wlii< li Wi'O* read before the* 
Society. Tin- vai latnm'of^ piier in er't.uii s\n(I' k'I K,- drui-.s fro^n July, 
I!) 1^4, to Janiiai')' 1 11)1 7, was lo \ eii in f lir last n porl, and the siibseqij/mt 
I’lianges areheenid'sl brh|w:- - 


Aeelanilidi' 

.•Veel yUabev lie ai';d 
ilexaininr 
I'lMMiaeet in 
aionir 

?sal<il 

Sain \ In- ami 
Sodium ^all(■\ laic 


-laniiarv l( 11)17. 

pet li<._ 2 10' 

, IS i; 

2' U 

, Ii2 (1 

o 

lo (i 

. , ' 11) 


.lanuary 1. 11)18. 
s d. 

I I) 

1-1 0 
o (i 

3b 0 
,.5 ‘o 
10 0 
V. 0 

‘ 7 3 . 


Till* most slnkiny eh.inuc tn pin'-c i> the diojp Oom l)2.s (id., to oo.s'. 
ill till' ea.siv »f plie»ine.etin. diicMp mcicascd prnduv-inm and *-ompcI]tion 
in allied and neutral..eonittiie^ (Jci?fia3!\ -'pe.ikinj, 1 i<>\\c\<t. tlieie js 
an n[)ward t(‘ndcne\’nlnc t.o t !ie eonl iniia 1 ii''C m l iic mi''I oI la liour and 
materials ■ Vn (‘.\.imph ol the increa‘'cd in'.! of materials is L!i\en by 
the ami in an aiti<'h- dealine with the economic 

positlbn oI s.ilicylates. jt \\j/.sj»oinIed out that Ix bne fin' w.ir, when 
'salicylic a(dd was selling at about. Is per lb , j>henol (‘osi'.’Ur/. per lb., 
and .caustic soda £3 per ion, wlieneis at the time <tf writing (August, 
J9lG) 'these matenal.s eo.y, 2.9. [ler lb. and £2o net ton lesperdivv'ly. 
Details of the llueluatiob' in price of many' other sy iitliet u'. drues aie 
given in an urtiele bv J. (’. ( nine\’,»'^^hieh h.is betui ab.slraeted in the 
J\1iirnal ,ln a le\tpr(‘ deliscn'd befon- the Moyal Society of Arts, 


L )! Jt:iotel.Ttui .\ihl A O' I' S lOf I 0)i )M:, ( O) I tl) , , I Olb. .*)v4 

0 B Dott. . I'lIU, I' -/, lUO), 7s.*. 010, 0 A Jliil and 

T I> Mormm. ^ , T.*i:, 7'.*.', f W' .Mtieii, ./, 1017, .s.'fo 
t ' VAem <iin/ ,*-itU0 88, t, . •/ , lot-h 07 s 


./ , 1017, 72 
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FINE f-nj.MICAL'ji MEDiaNAL.'irBSTAI^EI, AND jESSKNTUE OILS. ^473 

*. * ' 

I(Ifult with fcli»* diui;s u'^oil m the London Hospital 
til'* ^ar, and oxlcnl uni>dci^|i‘mh'iu'>‘ upon (Vi;tr.i!y'hn<*p<' 
^for th«'ir ,* Of dr\i}5';, in tl|e SfU'O of original m.UrriaU, abou! ^Stt 

wri'i* •(‘iiy^o\ iiu'IiKirm .fluvoun'ii; .ind ^xnfnnilinr agents, oniv 

• •ighl of thrs.i W(;ic*h‘rivod from oiunny^aaint 1 nam«-lv, .u'ojnto root, 

. bt'll.idonn.i root .ind b*ave-f, '^>!cliicuni lOifti, diLiitab'^ bM\*N, io'iitian 
'root, honbaiio V'l'vt";, opnitn. and jio.s-^ibiv \ab-n*iii loot, and raid 
(lillicultii% of*suppl\ \ver;‘ oidy mat with in th-' oa'^f (ff bi‘lladonna root 
and loavo-i, Inmbant' b-av<''', and pO''''ibl\ \ aln i,i n root (Jf ] b olbvt am as 
obtained from (li.‘ animal kined-ut], onl\ on.’ I,t noliin- ^va'^.•\,•lu■'l^ olv 
<human. Kiftaan a!k. loid-' uaio^ciiiplo k d and ol i li.^o ^a\ m, ii.iinolv,* 
aponvjr|riiina, acatomor|ihm'', rod. ina, aatmim’, '■I i\aliiunV, <|Uimna. 
and- ‘'luctimn warn maiiufaatuh d in Knaland <<11 a Lira'- '-‘•ah' , aoaaii 
and thaoluomnir wrra manubiatuird m tin-. wiun*r\, but lalatuf 
not on :i laii:*' scale, whilst il st.it- d that we wed- iindoiilMi'd 

(ieiicmhuit on (h’iman\ bir llm ramaimlm arkalmd' in iMie h-^t, wlm 
im-hnh’d .dropiim, lioin.ttropinc, amf cscrin>' T!a'^ siaymicnt ii*i|inr, 
iinxidiaation, howi'var. f'lt it, is within tl‘ 4 - wiitei's knovslody th.it l.tii 
'plant ilics uf t hesc cdk.doids \scio made in t his voiint r_\ pmu Io t he wa 
td tin* 2 li^ :h id^i, foni, ifialudina taedcaml I annic aaids, \v ei <■ pi(d)abl, 
•(human Tli'’ n'‘\( lU'oii p < iunpri'-''d imn i 1 me t^ t he majoi it \ o>\\ hiah 
\\ ere m.innf.»» 1111 <'d m f In -1 niinl 1 \. 'vTlnui I )" ic v ej'Jt • 'imije oreanii* 
<'')m|)onn'b-. im Ju'bne ,d' olioL ei ia r. '^ilorofo'iin, lodol.iim add phamfl, 
alt » •' which Were piodin'd in Knelitid (tf the complex oi^iamc 
aompouijds, about It) in iiiiml)'T, rftoie than do laim- fiom Central 
I'hiropc ; tills class inalmled* sMith';t n s .suah as .iiiiipN riAj;, elilora',- 
hydrata, novocama, ^>lienaceti4* r'»^orein, .'^adidiar^n. snliavha *iaul and 
its Compounds aspirin and .s.dol, ami verovial, loei;tli'*i with .salvarsan 
.iml naosalvarsaii. rin' lultuation <*[ nn’di'mai plants in ^lie liritish 
Lnipiro was also dnxusscd m a papiT lead befoie the ItoN.il iSociaty 
of Arty by J.Mh Slieust'mewh(> eiO’d/a.s imlispensablc iirupcs tlie 
following: btdladunna, henbane, foxulove, colaliicum, and peihap." 
valerian and mala fein ; whilst 1 ) !iot)p( i‘’ has jiomtcd out that fall 
the ^'cg^etable drugs of tin- ldiarmaco}aj ia ^re indigenous to hulia, 

whilst most of the ramaind'^r can be cultivates? tlier'*. 

* • 

Duriug the period under revie\#ii <4irtlier iiiuubcr of Cit.i'man trade¬ 
marks have been su.^pended <,r avoided, wliilst ^leenccs ty use soim‘ 
Uennan-owned patent.^ Ii.we been tinftited The. tfade-marks of chief 

-e J , I'llT, AT" / . 

•’ Chm /ir.ery , I'll 7, 89, HI. 

*' 1l,,d , 1010, 88, 7A7, 7be. 
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int<*r('st in this section, which iiave been ^voided or sM.s[)(‘nded .sincN^the' 
he^iiinin^^ of the war, an; a^ ^nlh^ws*' ; 


Aroiilrd. 


SUsiicndfd 

Asftinn 

' 

' Adalin 

I’onnaminI 


Xoosalvaisan 

fJlymn 


Novocain 

(at. 1,1 

• 

Sakaisan 

Mctol 


T ypafia\ me’ 

S.lnaloeell 



\Jnjt ropine 




A lisi of h'^i^lriril ti.oh -itiaiK', h\' winch nionopolv i.s eonljnifi'd to 
alicfi cncnii,.s h»r [Oodiiel^ of which iln* I'ai-jli'^h Ihif-'iits lia\e expired, 
has I teen piii)lKli<.-iI.' •* A [‘plica (i oils lor lj<-eMces I o iisi* patents piotectinvT 
f he I iM nil fact ur- ofadalin.'*’ Itntinur.il, ‘®>alievlic aldelivde. *■ saKaisan/* 
neosalvaisan,* and (i \ paoavn.e,'”' have heni ur.inled 


Sai>.< ^'lac Ario. 

'I'lH' manufacture and puidiealion of salicvlu acid hem (he subject 
of sevto'al patents, loe- lh(‘ manufacture of so<lmm plieiiuxide, phenot, • 
sodium livdiovide. and t) /, of so hum sul|>hili‘ aie Jic,i(i‘d to 250 - 
2^^0 (’. inoL ;;midjn,i; hall-mill [)r^ vided with a hollow tiiinmon for tlie 
1 ‘sc.ape ol st<‘am, and then .diowed to cool m a vacuum.^'' J''or t'e 
convtu.-'ion of (his mlo ci iide sod u’in salicvl.i(<‘, a o>tat ing autoclavi' is 
(mi[)loyed ;. caihon dioxide is introduced at lirM (Xiutious'v t\t avoid 
undue he itini:, and lalei, to oi\t* a [ins^.'-u e of !00lb. [tersij in.; the 
autocluvi* is thiMi heitcil to 120' 110 C. until eon version is complete. ** 
'L’Ik' (uude sodmrii salicvlate in strong a<pieou^ solution is aeulitjed 
faintly witfi sulphuiic- arid, and pas.ual Ihiouyh ni.isscs of intermingled 
zinc and decolorisme, chareod, when it yields juire white s.dic\lie acid 

, I'.MT, 80 . ‘ 12(1 

, ICO, 2i:>, 7;io 

e /fe/.SOO , c • ^ 

'• /Ac/, no 

"■ //„</. lltKi 88 , 000 

1 Ih.{ , 025 : I 2 s:i ' ' 

IfH<l . 7ol . 1017, 89 , 1 ts, acU 

ihuf . 

W. Kveritt iiiul Ctt, l.til . aiul W Kvoiatt, Ktig P.it lo.Vill [i;i|fp: d, 

1017, lilt ■ . " . 

\V I'oeritt itiid Ct). la 1., and \V. Eventt, Eng Eat 10-‘>(I12 (lOlC); J., 

1017,011 
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un,iiuiir(»V)'iin-tit in the nietluMj ()f ('UiifMn^ 
.-.ilu-)lir aUiJ 1») di-still;j(n)ii with ^teiiiu is desmbed in another patent '•- 
fills (lainis tjn* Um' itf a eovdeiisiiej; eliainbei of \\ hieli a wall, eon.^ni< !« d 
•for itijlaiiee of.wtiollen'^hv.is, p«^uiiits tiie pa^'-a^^i' of steam but irt.ifn- 
the erysftls of s,ili(;vli(' aeut* 'I'lie efeetrohtie (ixidalioii i)f o-eiesol to 
■'.ilievlu-. aa<l ill sctdinin hydroxide 2U) -btt iimb'*' c itain 
i-oinlitions w olso tjie subjeet of a p-iteiit.'’^ 


\ \ I isn-i 11 s 

Two ( '*lsv( s .in't I'-Oj)! le> ha V e «%!llr lilt o pltilMlneiieo ioi 1 t I<‘a1 llieiHl 
of w^niiuls, namel) . dnix at i\ e^ ut ii\ poi hj.o lois m id and (•'! I .iiii dy^s. 

11 y|^flellloIlt^^ born uvrd a-> ant l'^«•pt i.*s foi ^ loie^ tinie,'^^ lint 

their apphoation h.is bom fr-taicted l>\ tin* iii't ,ihilit and iriitatinit 
eharaetiT of th'nr ^olntnoi' ►iiipvoved po'pa lat i’#ns hji\e now* brrQ 
•introtliK'ed [)\ ,1. (ionain Sfnith .indjjis eoliahoiatois and liy H. J^. 
Dakin The liist [neparatnm is a miMiiie o^» npial \?eiL'hts of line- 
uround bhaoduno powd'-r aiid •i)owder<'d lame a< i(h and is known a:* 
" eupad " 'rwynt\di\t; yi.inis of this ni*\tiiVe shaken With .i !«!ri‘ 
^o!* water, allowI'd to st and fot a fow hoiii^. and pljm* d, yi\ e a^'olnj loll 
(-nsoi " eonlaUiin^ fior Iw piteldopnis a- t<l »'r)l , < ah juin biborate 

1 ', , and ( ah mm elilonde 0*17 . ^ J )ak in s solut ion *’ is b.ilanet'd 

ni^xifcun' of Ii\ piVddoiito and pol\ boiates of -,>dmm with small .ummnis 
of fr ■* hypophloious and bom a< ids^ *l'''oj' its piepaiation, l it) {grains 
of anhydrous ^odmtii eai boi^t.t '■ are di.vsolveil in It) lit n'S of^tap water, 
and 20<) ranis of bh-arjun^f powdm a*ie >*(tdi-(|; aft'T ttioroUL?TV'hakin;^, 

the solution is lilt*Ted, .ind 4^ mams of bone ^eid aie add'-d to the 

^ « 

iiltral«'. The solut ion ^irepareil in this way •';ontanek tffj lo (J'G of 
sodium liypoelilonle. • * * 

A study of tjir mode of action of liypoi IJotites lias h d to iihpoitant 
di'yelopiuents, when hyj)oehlonlos aet*on piotewis, iinifTo-oioups 

* • 

W f’vrnit un,i , |,nl , \V ant i' li ■ln-ky>ii, l‘ai|: l*.il 

i , ./ , 11117, h\ t ♦ * 

'* It .1 (‘null, I’aig Put lOtioIi; (Il)in^, ./, I’tl7»lfli7 

V luii: P.it lo.tTiil) (• 

” i'ur u lu'ituru ul iiute t)ii 1 lu* Mjl'jri t, '<‘i‘ Jl ll nakiij. //< i/ t/o/ ./. 1 I’-#, 
1015. son ^ ^ , 

J Lorr.un Smith, A M Dminaji, T Ki-U ir, ui^il \V \'unii'))cll, ///'^ .1/"/ ./, 
24 JulV.'l'JlS, 12!l ’ * • 

’ II. D D.ikin, rci-/, I'.ll.';, 161* I^.U, II.,t M,,l ./, JS.Ai.p, IHir,, 

318 ; J'ror. Ruji. Sue. B,,_80’, 232 ; J 1015, 611), 1)77 ; 191)., 651 
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(:NH) in tin''aro dilonnalcd. fonpinj/ substituted chloro-anAflCfl 
conlaijuntx lli<‘ ^'nnij) arul ti'cvcbilso ]iavi-MufiM-jitu* jproperfios. 

D.ikiii found that the cliloroarnub^ of auiin.itsu/jiluuiK'. acaJs^ 
arc .spcci.iilv .snila))k‘ for luc as antiscj.tUj^, a^d n.’i-ommcnds tlie use 
in nic(li<-inc of one incniliiM ^of the ela'^^ sodi(j-/^-toluene>ulidion- 
eliK^roaniidc, t’JI,. (.',,11, St)Tl/e vnujeidai action of tliifi • 
siilislanee when toted a'.Miiut llic <ndinai\ or^anisnis bnind in infected* 
Wounds was (Sjuivl to that of sodium jis poelifoutc. In'.iddliioji it js 
uiiK'li les-( iMJtpitine lliaj) tlic latter and iiiay ’!)<» used safely at a 
coina ni i.iijon live to ten tim<*s as ;:n'al. Tins substaiu'e, which waii 
dirsi piepanal ]»y ('halt, wav'" by llie aelioii of- sodium liyilro.xidc on 
;>-(oIu<-ne^iti|'lioiidiehloroaiiiide. is obt.lined mole economically tlic 
action of alb.dine sodimo li\|.o( hlorjti' on yotolu(‘nesul]>]ioii.iiiiide j It 
i.s also known as “'i liloi.iiuine-T. ’ " i hloiazene,” and “ tul.inmn*.” 

Sodio-/j-(obm iesiii[))inneh|oioaniid<‘. i niounatc'. the aiiiiiio-crouj) of 
amino-aeids f<ainm,i:; mono- or'dichtoro-amines, wliicli break ilovvn into 
>’l,d<*hydes ami ev.innhs respci-f jvi Iv. 'J’hus the monoehloiu-^umnc of 
v<’o(‘oll '^ivc'. foi maid' ll \ de ^ 

MU'I ('ll t'O.'d : II.() II C\U) \ C(b- I Nil,Cl. 

whilst ,lie diehloio-.iimne of liutidine e\a iioiiiel h \ Il^I \ oxaline. * 


('ll .\H 

('ll Nil 

(, . .X 


CJI 

'■ ' (Cll. 

(;a • x(,:i. 

cx 

‘CO H 



•(’ 


1 CO - i '21101 


'rile last leaclian is uj.^ome piaetieal impoi't.sm'e, since the jiroduet 
IS obt.iincil m j;ood } leld and is'-known to _i;ive on reduction the 
physioluyically active base /biminazolvletJi}lamine (eimnoi'thvlgly- 
oxaline.*" 

Closely u-lated to sodium p-toliienesuljilioiu hlou amide are p-siilplion- 
dicluoroamidobeiizoic acid, NX’J,-aS():‘(.bll, OOdl, which has. been 
introduced for tlic di.siniection of drinking wAtev undiT the name 
“ haluzone,”** and ^i-toluenesulphombchloroaninle, CJbi C„] 1 rSO.cNClj 
(“ dicliIoramine-T ”) wlinh is (unploved, dissi^hed in oil, as a nasal 


<7irni Soi- Tianx , lOii.'), 87, lo" 

■' 11 1) Mi<l ,/,!7 hv-ie, 19H>, Saii , Bwchrm J . 10, ai9 

H S Welle,.me loulF rMiinii, Krig Tul 2S.'>is (I'tlO) , , ItM I,‘12J 

■ ' 11 I). Dukin ami F K Diiiiluiiii, //rU Mid i/, 20 ilsj, It)17, G82 
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C^.AllCAU'J^ ! 

'• l-’or a fi 




aritfeeptic.** For a lalh*i cowsidi'i-atton of rccont work ofi ant iM'pt k's, 
a reviow l>_^ IT. 1). uia_\ *1)0 i^msyltod 

, Centaiii d^'e.s .tvhioli i\Vro |)r(|\lou'-lv known to Ita\.' (j\ |iainici(lal 
prop^rti«;H*ha<-o boon f-|nn(J to l>o ajiti^ojiin^ of pronuM' 'I’liov arc 
(iistiiij'uisin'd by t'ho fact tlial (in-v "^ii'^w littlo dolotmoiis^ofToot on 
pha;'ocytf)sia m conronti.-JHir^ w iin h h.i\o r* .''I tool: baotorn^nlal action. 
Those s\ibnntte|l ^o in\ost lo.it ion W'Mi- im ikn Into ytron (lb lirilhant- 
creon (li^. .il vi<*!f(^ (i U). 't It\ 1 -violrl (i \ ) .1 iitV .It I itl.i \ nil' (\ ). 


c.ir.o- 


.('Jli.Wlf ■ . 

IVll, NMf U.so, 

(<) ■ 


.■WcjN'C.U, C 

(Iir.) 


(',,11, XM, 
Cll. X.M.t 


(' 11 , .o;!, 

('.11, XKt ll.sd 

(ii) . 


iK.x >: II, ( 


('lltkXKt,. *' 

» (', II, \|.;t ,|{r 

(IV.) 


x’lri 


\\i,('i. 


(\ 


I' iilniiii't o('« t o ( linicaU 
lioi h I lio more oHieioiit 
■ i-- (> (ij.inunoinot !)\ 1- 

l'\ lo'iul . at. I^ll^llcll's 

» 

I li-' >anio im. pathu lai'. 

♦' 


Of tho'.t\ liiilhanl-L'rt'on and aci tlaviii 
y^jal, and plot ml ■^at mfai 1 oi \ , i !io !ai l ( i 
and dio ninn* rapid jn if - ail ion \*«iil 
aoridinnin\ cliloiuio. wIdoIuw.i^ I’h i'lop 
rmjuosl, and imml in^ l rv ppiiosom.'aM^ *ii 
Whon recoiniinnidod a-, a n ai-rf Nopfic l.\ I >iow niii^a nd hi- i oll,iboia(ois“ 
it was first ;ii\on lin;naiiio fla\jiio, w iii(’’ti Ji.m s.iii boon anendod to 
acriilavjno*« to avoid eon fusion wg li ,in o \ i -1 \ o;'o tabbed \ o boa nil” 

the saine nanio. Tlio propar.ition of .lind.ivino i- llio subject of an 
Kn”lish Talent,ainl ''»‘\« ii I'lrnis aj^ilh-d io (jio Jlo.iid of'J’rado for* 
Inanioes to inanufactnit' it In \jou of tlio int'-ro.-t t.ikon in this 
cuinpyimd, it in.iy bo \so!! to recall the nioihod of its pro[i.Uii(ion.* 

* , t .* ' • 

'■ I"' K Dunh nil Hiid it I'’J)akui, Hi U !/• r/ ff^'aiJiinf, ]ni7,sn.") 

/inf I/o(' ./ . 23 Jinir, 1017, K/*r 

(' II r.r.ivMuiig, R < 1 iiliir.ui‘eii, R 1, !\<iui,i«;i\ iii<l L ft 1) 'I'iiMiia..!., 
/;ri/ Mn/ ./,2U .I;in , 1017, 73 . ./, I'‘I7. 1 ft i % • \ 

y^r , I'.MJ, 46. 1787 , •/. !'M2, nfH • , • 

■'» Jij-if !/'</ ./, n Jmu-' Ptl7, 7«.'' » ; 

L C.v'^ella au.U’o , Kno I’al 2 n);>2Jfl tpoi . / , PU 1* laot; 

Chein anif Hrv-n , Un7, 80, 3W, 37^, .••s.3, \()V, tap, IU, l-'.o. .'02 r,sr>, (iO'l, 

HOO 
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Aniline iind'fornnildeliyde eniidiine tip yiel<l, I. l'-dniniiniKli|ilion}d- 
metlian^ (I), file 2.2'-dindr(»-<lerit.’ati\e (11) of \?lueii yielclK2,2'.'l,4'- 
tel/iiniinodi|dien)lnirtliiine on lednetton with tin itt^d liydnuddorie,* 
iieid. WillionI iHoInliny the lelr.Tinine. Ili' nVliiilion li(|nop i.s anto- 
e.laved. W'.hen d.d-diannno.o irdyie (HI) lesults. 


\n'iC 


1' 

"a,'11,. 

V ■ 


f 

'■^cii. . 

' 1 * 

^Mi; 

J '*1 

Inmi, 

' Ml] 

•yts NO 


(0 


. I'll ' 

' ' (II.) 

( 

•* 

c 

c 

'Nllj ’ 


1 

Nllj 


^ I # 

'In oidri' lo iivoul incl !i vl.il iM'-i tJi‘“ .iiiniHi-;jroii|i,s of ijns ha^o, it is 
lirst a<Tt vliilcd and 1 !m'i\ ! M'alf'd w i( li nud li \ 1 vidori<l»' , on fioal in ;2 t !h‘ 
{Kddin t willt hvdtof lilf)i i(‘ .H id ihr acf' tyl yroiips .uc i«‘tno\<'d ainl 
MCIifl.i\mo IS o}>(amo<l Mof.' i('ccnll\, if li.is I)ccn foriiid acri- 

lliiviiK* can ho rcphH'i'd l»\ tlio inlormcdiato d.d-dtaniinoacridjm' siiljdiatc, 
u'liich lias Ix'im toimn! ’jnullavmc''’'^’ 'I’liis .snl)sjancc is ♦an crjiially 
oiTyclivc aiM1C, and is choajMV''(tr prodnco tlian a<Td!avmo. 

(’<>m|>arison of the rolaluc liacfciicid.ti x.ilih's of acullaMiic aiiA 
other ant ICS li.is‘'ii\tm yiryinj' h'suHs in llio juiinls of diiTcK'nl 
antlnirs, ainl.lias ha! to a contro\i‘is\ in-l'lio mydic.i) jni'ss'as to I)h‘ 
most siiitjiJ)V“ iiat’h'indo'javd loM fo|' ant i*-o|it lo.c d( ‘'iimcd lor ns(‘ in 
the treatment of w, ii-woiiiuN 


\[ \ I'No'iK s 


■ Alt(‘in|d;» to jni|)ro\»‘ npoil, " \ cnm.d (di«-tli\ib.iilntuijc acid) l>y 
ih(“ introducf ion of suhst it uoiil ■- other I h.in I In' I't h \ I ^^roiip into haidnt- 
nric acid arc beinii contimnal. A few yam .luo, phenvleth\Ih.iiIntunc 
uckI wvs introdiiycd'nmlei- the name Inmm.d " il is clnim,-d 

(hat barbituric acids conlVminy an alkyl oi";iiyl substituent and an 
aiicyclio or secondary alk\l subslitinviV ^sucli as tin' isopropyl eronp 
(I)-i liavo a more po\vcrJ!ul hypnut ic aet ion than otlicr symnietncal and 
ami unsymmctrical disnbstitutcd bapbituric. auds*". ^\hllst barbituric 


b Cellod^t*, li llrii'iimMinl, K t^ftH’Miinureii, J t\’ Mt-Nie, \ V Sladtli’ii. 

:tntl . 1 . b .Min'arliHM . I.tnii t! , ;{ Nov , 1017, t)7n • 

Farbi'iifatir »onii and Co., Gor J*!»( 2y:U^tJ , liMG, ISO. 
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m 


‘a'rtnis conVuniii” ,ui alkyl or j^ralkvl ami .in anlnwalky! •.uU'-litmait- 
for oxam^jIt‘, (,'(’-l)*iiizvipliam>v\rtjn Ikai hit uric acuU (H)- J'osm ss 
stroi^' liypilotif^^u-tion ^-^inhim'd with low to\if rlhai-^.'' * 


Oiy,, j’oNti • 
( 1 .) 


I'lini, (ONii.,,, 
'^(ONir 
( 11 ) 


Instf'.ul l)f tl.irliHuru: .1^ iil,* \\liK'h is n six-mrintMli i! rvi'lic uK'nlo, 
IlMlllIltinn .1 l!V'‘-int-lllln-lr*l iniIu: uinil.' m.l\ In' fl'^ploN cfl Slicn'ss- 
•fnlly as tin' frainrwoik of a li\|'iiolii W'Ih'Ii iilionU ami clliyl 
siibst It iianlx arc ijit roilmial irilutlic litdan’toin iim IImis, a <cp|ii|ioiiiiclT 
tcrj^ii'il '' iiirv.imil,” is oli( airicil, « li icli lias a ii \ |'iiol a .o ( mn of .i limit 
( III* sa me iiifcnsit y as |ilicii\ Id li vlliai hit I’l 1 ir ai nl, I a it is ilM im (l \ less 
lo\i( Tills siihstaiicc is ^iic|iaic(l li\ the ai (1011 ol*|lotassuiiii c\anatc 
on flic li \ ilioclilot iilc of cl ti \ ] /-a’.iino - / -ii'iiso Unit \ la Ic* ■''* 


I’ll 

(' 

Kt^ 


Ml HIT 
('(),.i';t 


I KCN'O 

% 


.I'll Ml CO 

(■ . ^ KCI i Ktoir 

KT CO Ml 


A st ml V td j h<;‘rolat i\ olfoct s of di Iha oiii ,ill\\ I i' loups on t Im li \ jmot ic 
• of di.dk\\ 1 <loi j\ai i\«'s of^ 111 ri tiam’ imli<.if'‘d Miat an 

inanamo fn.Ai two (o foiii in tin* nu.’ilx’i of (,i i h<iii at on m on ya<-)i L^ronp^ 
iUM'onI ual(‘d lip- nati'olif, otlocl Dh-t hylm • t \ In I'-t ha no. ‘’dntonaK" 
II. (U)jKl, and nt li\l[n f\p\Im il \ liy ol ham-, “optonal," 

w«‘n‘ 'lyD* 'dfi'* (ivn than unM ham-, ^‘cjnhn.d hoitnj almost f’<pi,il to 
■' vtMon.d.' ■’ 


lax' \i. A s LM III -i :<jS 

Tin- nml liofl of pro pat.it ion of w.is raconlod in l1ic Ih^poi I ’’’ 

last yoar. liypiovriimnts in llm pro* n.'S ha . ' imw ln’cn doscidx d h\ 
differonl worl^t'is ’ 

A. T. Kin^. K. \ 'hmon. ami S Ii Sch i vvtT-'■ (ind I hat t in't-omhpsa- 
tion ofidiaoi'tomMinim* witli dmthvhmi’lal in tin- jilpm <•[ p.i i .thh-fis do 
t^ivi^s a iinptovim vmhl (tMl, ) of \inyldhpa-fom-aniim’ ; .i im-tlmd 

<» I 

■' F.on.Mil.tl.r ^olm I- ll.iuT ..a f lo IM 1'i2 ( I O |, 10! 7. 'C 

-■I-: W rtiif* kc, />-rt/ lAif' n d</, , io|., 42. I l'f( . Iit!7, to , 

l'',nt'U irnriii I if-.U' iia< i, Hsn m n o, l-a;.' I0.7,7tn (inUl), ./, 

llHT.nl.-. • _j 0 \ " 

, ' * ,1 (litairn I/' /a < oH Sr-j , kijutu Im)/ jl itn , I '-M (», 1, I '* ./ , 'I !t 1 7, I ti2 
'• lit'jiorf, Jnm, 277 

Kng, Tat lol73s (I'Hli) ; J , I9in, 122.'.. 
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for tho pr(!|yiration of this and other ^acetals/devised by'Kingco'd 
Mason/^ consists in allowing acetaWehrdc and th^ alcohol tcwieact in the 
presenc ? of ft inetiiliic salt, hik^Ii as ciilciinii (’.l»lorid«% \yhr*nft)io acetal is 
forin<‘d in j^ood yjidd ) in tin; < asc of dn't^iybicctafn , 

.Judd and Kon’” find that wln-ti vjnyldiafM'tonoafTnino is reduced by 
means of soflmni a/id alcohol, flie Jjyi>joxyiii|)<‘rid)ne is obtained 

in eood yield and in the stable modification, a sji.-rjul o})eration to 
isoMH'rise (fii' jn’o(«^ucl bnn;^ tlien.-fon; un'nj“c<'v'-aiy. i 4 

A certain amount- of experimental woih oh tlm j>re[)iiiation of local 
aninstliet ICS Inis lieeii recorded, a iiutnije', of MibstanceK constitutionally 
annular to knowiwxampjcs liav.ine been dcs<;ribc;(l Compounds of the 
cyc.tine, typ‘ are obtaine<l*l)y tin; est*nifiejition of !-livdn)xyj)l[>eridinc 
ambits ln>nv»Io<^Mi(“s \M{h .aroiKatjc acids,'" the KMpuMte amino-alcohoLs 
bein;f ohCuned hv* he redm^lion of l-hvdroxypyndjne ('/-[lyridone) and 
its Innuoloj^ues/'^ Similar to “ alypinc ” \1) is the Ixuizoatc (d 


U'tiMi'r.liylili.iiiviKii.W.pi’opyi' ulcf hoi (11)'“' 

(Jll/iXKt, 

'■ KeC-O'COl'Ii 

1 o 

oii.o.coPh 

j 

(JII.'N.M(o‘ 

I 

cn.'-.\Kt, 

(1)' ' ■ 

(11) 


All the ,*tl)ovc compounds aie sjaled to have local ainesllietie fiction 
and have been prolectiai l»v patents. It Inis lifsui found tlnit tl^e 
roplaecrnent (d the /i-amuiol>ei'iZ<^vl e:ioup in e(!i\l y^-anhiiolnuizoate 
(“ finavsthesjne ") and /Cdi<‘thvlaimnoe(h,\'I />-.iininol)onzoa.fe novo- 
c'lme ”) Ijy (he '/;-anuiiopheh\,lacVt\I yioUf ei.ves siil'stances Imvin}^ 
no lucfil amesthetne action."* .\(|(‘mp(s to pb'pjire soluble and 
physiologically active derivatives of ainestheMm' hy condensation with 
isethionic ilnd lactic acids ^iroved. unsuccessful The next higher 
homoloeiio of tin' amino-idcohol of novoiaiine is employ<“d in the 
^^prcparutida <d oth'*r local iina-stlietics, for winch y-diethvlanunopropyl 
alcohol is I'sterdied with eiunamie, anisic, or n-tohiie acid The first 
of those esters, ilitroduccil jis “ ;ipt)thesine " has be«‘n the sul)ji,'ct of a 

'■ Kn^c INit. joitL'.s (liuux,’./, lino, t i;i] , ' 

■" Kiifi I’nt. I0;t54i (lUiU).'/.. 1017, a:/'., 

• ' a. KmineC,., oVr J’nt (IOK.) IlUfi, lUSl.' 

H. Kinnifrt, Ovr. ty.. L>0Uir)(; (1!)!;'.) ; 2<I2S7I (1915) ; 1910, .h68, 944 

Thorp, U.S Ihifc 119309t (I9IU) ; 1910, 079. 

"■ K. 1.. I'unim. S.h' T-au.-, 1917. Ill, 107.; •/, 1917,47::. 

K. Siilkmvski, 1910. 49. 197;^; 1917, 60, 097. 

K. A. WiUlinan luul L. I’liorp, US 1199049, llti:i050, 1199051* 

(1910) ; .7, 1010, 079. 

I ^ 
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• . * 

fawBraDie'cumcal reilorl." ^do commercial utilisation of anhydro- 
ecgonine (H), which i?,u by-proc'»iet in the maiuifiicture of cocaine (1), 
rccoarch, and it is found tliat the cthyl^ster of 
A saturated alcohol (jll) named homotropine, 
when reduced with.sodium and alcohol. 

* * . * 

• CHr-CH - CH'COjMe Cfl’j-i^ll - CH COjl'l CII-t'H - Cif ciI.OH 

I NMe ClfOCOPh J N.Mc ClI - > I ^'Me(''ll. ' 

I I ’ I ’ ' I I ' 1 I ■ 

CHi-CII-OII, . (.'Hy-CH-ClI C’H,-C'H - ('IP- 

. _ (1) ■ ’(II) (Ill) 

* > * a '* 

This .'Jcohol has no jironounred iihy...ic'Jooical action,,but when 
estewftcd with bcnsoic, m.inJclic, or tropic acid j'lclds oompougds 
which have an atropinc-like action. The to.ip\l i's,tiT i.s .“pccilically 
mentioned as a jiowcrlul invijiiatic**. In a neent lecture on the 
relation between chemic.d coiulilution and^jilivsijilo"ic|al action the 
connection between the structure of an aniinoalk\l .'.-ter and its loc.-*! 
anaesthetic action i.s discussed"’. 


has been the^ubjeef of 
anhyiirocceonine yields 


Ai.k.vi.oio.s. 

• . * * . 

The mode of formation of alkaloid^s in [tlant.^ lias ix'fii (lie subject of 

much sjxH'ulalion, ]\!;tny of tlie r.uliei^ hypotlic.srs ]>os(ula(eu*reactioi^fl * 
for^wJuch there-nvas no analofiv in lalioiatdiy'pmctirc. An important 
paper and on*? full of inteo'sl by K. l^bibm^on”'* li;^ appi'ured which ia 
free froin-thi.'i object ion. It d^-ijls wit ii possilih* pli\ I oeli'-mieaj syntbeses 
of many alkaloids, iiie\udiiii’; atrojmli', .cbcapie, ermine, iTWV'ticrino/ 
Hparteine, i|U)mne, and tfie alk;>I?>id.s*of the f.MK|uin<fline^roiij>, including 
morpliine. Syntlieses of tlieso alk.iloids from fl^e aiAii-o-.icjcls ornithme 
and lysine, and tlie deuradation j)''^>du(ls of ertrje acid alid carbo¬ 
hydrates are dcserdifal in some detail. Tl^<* 'idlicuity of budding up 
carbon-to-carbon linkages is surmount«<l In a simplfi maiincf by the 
aid of two proces.scs only, namely, the aldobcombm'^'ation and the 
similar condensation of eurbinobamim's wilii substances containing a 
reactive methylene grr^up. liotli these condnisatioris ^an be carried 
out in the laboratory without involving tlie .use of high temperatures 

C. W. Allen, Amer. J. A'ury., April, iyi7» , 

*“ Chem. Werke Grenzacli . Akt.-GcB., Ger. I’af^. 2tA!74-2, 299H06 (1910); 
Ccn^roZd/Ari!. 1917, 1, 012; II, 510. J ^ 

f F. L. Pyman, Ckrm. Soc. Traru., 1917, 14 IJ 1103; J., 1918, 72 A. 

« Chem. Soc. Tram., 1917, 111, 876; J., 1917, 1147. 
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o 

or vi^'oroiis <r('actions. TIic aldol-condt;n«ation *'lias been sdccessfcilly 
apiilied by the same author’* tko syntlieifis of tropanone from 
siioeiiidialdehyde, acetone, and inethylaniineu, , C 


Off. (’lid 

Clb.-.OIIOII 

ClI, 

■il 

• CH. CH CII, 

: i 1 

1 +NMf,Me- 

Clf.-ClIO . ' 

> 

NMe 4 

1 

CO 

1 

—j. XMeCO 

! 1 1 

t 

('II.OIIOH 

■CHj 

Clf.CHCJI, 


whilst, the coiuleiisalIon of earbinol-ainiiu's of tlie eof.nnnie type \vitl» 
Merivatives of mf^mninedell earlier to (he s\iithesis of naieotine.*” 

K. Hess and A. I'iiehel*"! h a\«* (liscuvstnl flit* I'll} ttK'hcniKMPorit'in of 
th(^ jilLaloiiP (fl till* |)\ irolulint' iiiul pipfi idint* L^roiiji'-. They, idso, 
prt'sunn' that tin* .^taitiri'j; inaltriaP aic onotlnnf, K-inc. and a 
tl<‘,i/rada(ion prodiud of ;i ^tiuar. Init do nol 'dal'oratc (In* nnadianisin 
of tilt' .syrit Ii(‘'5('s. • ‘ 

Doneth/fUitlotf 'To llic nn’fhotp for lln* d(‘in(*t!i\l.itioii of alkaloids, 
(l(‘.soril)«‘d in iht* la^tf n'lioit.*** Mn-n* may lx* a'ldt'd a fluid ; it I'l found 
that (a)d(*in'‘-o\idc yndd'^ norroflfim* and fonnaldtdixdt* whan lioatod 
with dilutf fhioinir at'id 'riu* |)h\>iol()UK‘al in\OMisjatirn id the 
hoinol\)'jui‘s of norinoi jutiiu', rcfrinal lo hi'sf vrar h.t't L'lxen disaji-* 
pointing: jysrlt'!. \Vith flu* fXfaplion of tin* N-alKI tlu’ivafncs, all 
tiic nuniiToU'i ()-(‘|1 ut.s of noiinorphint* and N-alkvl-d«Ti\ati\t's of 
norcodaint' which wen* (‘xamiiu-tl had propt'itics similar to. hut miudi 
Weaker than, those of <‘ode!.ne. ^The aetion of the N-.dlvl deiivatives 
}vas (juit^i ditfenpit. ht'ini^ aidaironisfle to lh:it of inoiphine.®* 

tin - The use of forinah^ *li(^le*in nie(h\ latnm .dkaloids has 
been the subject of several .jiapiTs and jiatenl.s.'’ Aniinoaleohols vield 
N uietliyhoninoketones when heated with formaldehyde and hydro¬ 
chloric acid, the X-ineth\lohiinino-aleohol first jirodueed siitferinir 
simultaneous rednclioh of the methylol group and oMihition of the 
alcoholic to a ketonic group. 

’’ Untl , 7(!2 , ./ , lillT, 1002. 

W. H. IVvkin, juii !in<l R. Kubinson, i/vi(t, 11)11, 9r , 775 ; /,li'i]l. OAO. 

/)«■., 1017, 60, 1107 

™ .till. mio, 2S7. ,1 , 

' O Diels inut Krnet I'l.selier, Iter , tOIti, 40, 1721 ; J., 11116, 1032. 

,7. V. Braun, it>n4,?77 ; 11110^7.53. 

K. Hess ami colliitHiralerr, Ber , 1913, 46, 4101; 1915, 48, 18S6, 1974 ; 1917, 
80, 344.351,1407; 'IS Bat 1 ISSA'^O (1915); J., 1916, 275; FarbenfaBr. rorm. 
F. Buyer and Co , Ger Pats 287S02 (1913) ; 291222 (1914). Addition to 2S7802 ; 
297847 (1916); ■/., 1916, 198, 654. 
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NH 




CH/ \dk cEi(an)*cn . ciia * 

, cnl—'CH, .. , 


NCHjOn 

Cn/\cHCH(OH) 


CH,' 


-'CH. 


• N.Me > • 

CiV*" ('ll cocii.cii, 

The rcvorse of thk> ch.tif^c can be l)n>tiulit about thu» cas(' of 
'.thyl-2-pi|>eri(l\i|)ro|)an-/^*''**i‘' by t ha acf ion of scimcai ba/ule, 
when a-2-pij)erj(.lylproiian'/^'-()! ami fonuibb'iiyile'ainifaib.i/one result.* 

.. JsMo * . 

cTi/. ycHCH C'ocH; —^ (’ll.y Nui ('ll.(‘11(011)('ll 
cii,y/'it, ^ (:ii,yy(‘ii, * m'h.o 

CH.. . * , CH. 

• • • 


• Bi-a motlirieafion of the proeass (^insistim.' of Ilia adt^lmn of foitn^* 
acid or 5<om(‘ ot li<“r aasily^oxidisalib* ^ubVama*. .imiiio-a h olioN ma\ ba 
iiiatiiylated to N-niath\lamino-alaohols, tha ravluatidn of fho incthvlol 
ijroup takwii: pl^-!a(‘ at I Ha a\j>i‘ns(‘ of the foftma ai id lal h'-i (lia n of the 
alcoholic group of tlio aiuino-aleohol. 

Nil “ ^ NMe 

Cil '^yc^^-'r CH(0H)C11, (.'11.' (’ll CH .CH(011)(11, 

, CH,, /'CH* +CH,() + 11C(),H gil-,'. Jell,’* +co_+||,() 

Cli> • *• ('ll. 

Ctilch>cinc.~-Vi. .Miirck'"’’ lia.s,"iliKTibc'il cfimpgiiniB <i( ri,|i InciiH" 
uont.iinini'water (B,,l!ll,0) and eliloKifmm (_B,.('11( I’atid B. CliCl,.) 
of crystallisation. The substance free from sohviit of erv.-j.dl|sation 
IS de.soribed as an almost, white amoriihoiis comiiouiKl, whii h melts at 
112’-117° C. H. W. B. C’lewer, B. .1 (Ireej!, .m’d F. I'litin.''’ Vowever, 
have shown tial, the ba.so crystallises free from .^oKi'nt from ethyl 
acetate m vepy pale j’ellow needle.s, nielline at l.j.j'—loT C , th(*he 
aiithcy.s fbund the alkaloid in the tubers of Woyosri .s^pefha, Linn. • 
Cryptopine. — The constitiOion of this alkaloid* which occurs in ojmim 
in minute quantities, has been ttion^iiehly iiivestieatecl Jjy W. H. 
Perkin, jun.,'* and proved to be of an unusual tyie (1). frolopiney^ 

* • 

"* -Ctiem. ami Dray , 191G, 88, HW; fro# A/yo\k.-Zeit. v J , 1910, 977 

>'■ Ckem. Soc. Trant., 1915, 107, 8:19 i».f 1915, 815. . 

" Chem. Sac. Tram, 1916, 109, 819 i J., 1910, 1177. 
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which accompanies cryptopine in opium and is ftjjind in a largeViumber 
of nlants, is similarly constituted, havinjf the formula II. 


McO|' 

Me(.r 



CH, 

1 . ' ' 

Cflr 1 

i 

cib. 

- 1 CII,. 


1 

N.Mc 

. /C,0 1 

,cir/ 

1 

CIIj 

/'ill, 

(I) 

y 

'(iiy 


iVirtiHf.-j The alkaloids of'ijiecaciiauha and their derivatives fiavo 
been the suhjecls o'i many jiapers during the period under revicwi The 
formula for eiiuMine, ('...,11„,<)iNj, llrst,]i(it /oiward by Carr and Pyman 
has sme.e lioeii supported hy tl'.a analysis of further di'rivatives by the 
vriter,*’ and hips been confirmed by P. Karrer.'”" Keller,'"^ however 
holds that the evidence is not yet .suflicient to,distini’Uish between this 
formula and C inHiiOiNj, The fact that cepliaeliiie yields emetine on 
methylation with dimethyl'sulphate or sodium methyl snip,hate was 
recordiM in ISII.d,'®’ and it has now been found that the methylation 
can be elTeetod eonvenienth liy the use of nascent diazpnietliane. 
Other ethiTs of cepliaeliiie cun bo made by alkylatiiyy ccphaeline with 
derivutives of alcohols other tban meth\ 1 aleoind, and the ethyl, propyl, 
benzyl, allyl,'“* butyl, f.-.oliiit^l, aitiyl, and isviamyl ethers'*'" have been 
d,e.sci ibed^_lt\o imiiortant adv i|iiee has heen made jn the determination of 
the consthlulion of emetine. It liar boeil sliov.n'“” that ipecacuanli4* 
contains, besieles oinetiue,cepliaeliiie,and psyehotriiie,two newalkaloida, 
one of which is llie (t-mvthylethcr of p.sycliolnne, whilst the relation 
of the second, omelamine, to the other alkaloids of ipecacuanha is not 


l ■ CAem '.SVe Trnii..- , 1917, 111, 119 ; J, 1917, 119L’ 

Bsr., 19115, 49, 2057, 1917, 50, 0S2 ; J, 1910, 1177 , 1917,600. 

ArcA. VAnrm , 1917, 256, 75 

H. S Weilreiue, K H. Ciirr, and F. Ij, I’yman, Eiig Fata. 14677 ai.d 17483 
(1913) ../, 1914, 102, 219 ’’ i. . ' 

Karrer, lot'*, rit , Farbw. vorm. Mciater, Lucius und Bruning, Gter. Pat. 
298678 (1910).'' 

Karror, ’o(' cif .] F(y;bw. rorin. Moister, Lucius and Bruning, Gcr Pat. 301498 
(1915) ; J. W. Mcadcr.'Kng. Pats. 117JS, 1 1719 (1915) ; U S. Pat. 1209575 (1917) ; 
1910, 97M, 1271 ; 1917’, 520., 

J. W. Meador, Fug. Pats.’ 10-1^2 (1916) ; 11717 (1915) ; 105722 “(1916) ; 
10,3881 (1910); ,7, 191’/,620i 1918,’12h; 1917,618,402. 

^ ** F. L. Pyman, loc.^ci/. 
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• • 

ycTi*clear. These alkaloids wre present in small quantifies in all the 
commerciaf varieties i|)ocucdhiih» eyitiuined, 0*015 tq 0*^33/ of 
.mcthylpsyciotrine and^f’002 tc^O‘005 '/ of emetamino being foun^. 

Th^ pharmacology o/ enietine hju b«M‘n studied by several authors, 
end many deri';ati\es hu\e been invej^tigati-d in tln‘ liope jhat they 
might prove to be more seoio^able than tlic^iarent alkaloid.* Attempts 
‘have been made^td oblam a preliniinary idi'u of tlie^r relative values by 
comparij^g titeir action pn jiinoebae m nOo, aiu> two eumpuunds, 
N-methylemetine ai.d ()-np‘tli\!jl.^\(diotrine. jo be* at least 

t*qual to emetine in amoebaealal properties anti less to.xic to anmiuis. 
On clinical trial, howevtT, ihry provt'd to* jiii\r nit*ad\antages ovef 
emetine*n the tri^atnnmt of amoidtie ilysrntery.’"*' Thr hofiiologuoa’of 
emoi^ine, the 0-alkyIeej‘IiaeIines rrferretl*lo altose, deerea''^ in toxicity 
witli increase in the size of tlu* alkU gnmp. Ili<“ ctli \ t•|•(h«‘r having two- 
thirds, the prop)! (‘tiler one-trnr^l, and thr ctiiei one hftli of 

the toxicity of emi‘1 in<‘whm ‘eivefl .•'uhi utaifrinisK , np to llio 
present no information as to then i^'lativc thera])eutjc^valu(‘ has bc^nt 
published. » , 

The favourable cbnieal results iibl.iiui'd w j(h rinrlUli' bl.'-mutllOUS 
iodide le(>lo the*tiial of othor jn.-'oltibh* di'iivatnos of omefine, 

•such as “ Aleresta ” qieeaeiianha,*an abs<rrption eiunpound»of the 
alkaloids on Jjloyd’.s reai:<‘nl, and eAn'litu* plmsphot iingsVile. “• 

Pellctieruif' and the acctnnpanjfnt^) alhihjid.s. Uci-iuit \eork lifts 
repealed tlie structure of srvcr.d of tlu'alk.doids of piaiicgruiiate Irnrk, 
which prove to be elosi ly irlaled chi'rftir.dl• (o th»* alkaloids of hemlock. 
The alkafoids previously isolatVd fnuu tlir^bark wiTe jisriidoJii'iJetiernie^, 
C-dl, :,f)N, of which fcon^'tipili»n is* knoftii, ^iiid the Iwif jiair.s of 
isomerules, pelletierine and csv;pclh‘tierine, fMli,(>})}. i«etlivl]>clletji‘rine 
and womethylpelletlerino, (.' ilIivON. Tin* liiAt yiu'iifioned ^of each of 
these pairs was 0 }>tic,illy active, the second nplieallv in.ietive. . K. Hess 

and A. Eudiel^** however, have failed lq*i'-ola‘t(‘ any ojiticajly active 

• • 

• 

F L. I’yrflaD and C M. Wenvun, J Vh<irtnacol , 1U17, 10, 2^7. II. JI. l^lalo 
and C. Dftbcll, J l'h<irni<u-o( , 1!)17, 10, aui) • • 

'« G. C. Low, JSrt/ .\ov, 1916, 715,|p. M IV,.n,ori ami F W. 

O’Connor,-/. Jioi^ Arm^ Mf-d Coi'ps, , 29, -y?-!; M. W tlep]n( and J C. 
Meakinti, lirxt Med J, 17 Nov, IDlj, fils • , • 

Karrer, lor cif. , A. L. WaltcrB and K W. Kocli, J. f^iarm. Kxp^ Ther , 

10, 73 f J., 1917, 1192. , ♦ ^ • 

St^henB, Lancet, 12 Aug , 1910, 302 • 

*** Nieleen, Amer J. Chn. Med., 1910,^, OOt?, from Preterxher. Fet 1017, 
60. /• . 

K. Heas, Ber., 1917, ,6Cf, 368 : K. lies# and A. KicLel. ibid.. 380. 1192. 1366. 
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f c , . . 

alkaloidt) fro'in the material at their disf.osal, and presume that pcDe- 
tierino ifiid ciethylpellotiermcaf previous workefs were optically active 
for/ns of isopelletitwiue and isomethylpelletieiinc respect'ively. »They. 
use the terms pelletierint and nrjthyh’soivlletierine for thft, optically 
inactive alkaloids previously known as isopelletierino-and isomethyl- 
pelletieiine respectively ; their nomonchrture is adopted below. 
Pelleticnne proved'to be an aldehyde which eaye /i-2-piperidylpropionic 
acid (I) on o-vidafion, and therefore had the formula II. *On'reduction 
it gave rfl-coniiric (HI). •> 


Nil ■ . NH . 

CH/' .CIICII Cllk'Odl CTl/NcJl cil-'CH-'-CIIO 
* Clll* 'cili ' - CHi'y^yCII. 

CH. ' ,CHi 

(1) . . . . “ ' 

Nil ’ 

CH./'^hCilCU.CHo-tjH:, 

Cll-ix Jcilj 

CHi 

(III) 

T ’ 

Its N-melh_v 1-derivative was not identical with metliybsopellcticrijie, 
which ]ndvi'(l to be l-me^hyl-^-pipendyl ethyl ketoni (IV), and 
could be pn'|)arod from conhydrine (\) by metlylation and oiidation. 


NMe , ' 

CH/ tdlCOCHyCHs 
CHA,' CH; 

. CHi 

(IV) 


NHI 

CH./'Nc*''^'1U01I)'CH; CH 
■'CIlJ^/CH. 

CH; 

(V) 


NJIe 

c'h../\cHCH.jCCCH;' 

CHi'^^CH-ro 

Clli 

‘{\^I) 

A new alkaloid which was isoi^iod from the bark in the course of the 
^investigation prov,ed to be a-I-methyl-2-piperidylpropan-^-one (VI). 
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♦ 

•• Q'linihe. _.\ttonti*n has b^cn drawn to tlio facility witl^which ijuiiune 

bisulphat# is transfo^niod to tl*,- to.xir ba.sc quimoino (ijuinatoxiiu-) on 
heating. U was’rocoo^isod previously that this chany* tAos place 
readily aj teiifpcraturca above biityt is now found"* tha^the 

temperature at which quinine bLsulphate, heated alone or in very stDing 
solution for -1 hours, iirs^t,show,s deeoi^position is (lO C., whAsl at 'JO^b. 
.50 ' was deioimiosed in 21 hours, and 7.) in IH hours. 

Subsfcinc»s Vlneh .tesemhle the alkaloids of .iHiehona bark in 
constitution and p'v,vsioK)«:ieal aetioii can now he made syytlietieally. 
For. these syntheses, qiiiiiMyl- (or ti-niethoxyquiflolyl-). "'-bromo- 
mertiyl ketone is jirepaied fiy oq^e oi ,th.e^ t\vo methods yiviin 
below f — * * * 


♦* tl) t-C'v.uioipunoline treated with methyrniaeneMunt iodide yields 
quinolil methyl li,etone, wiiieli yive.s the rerpiired eompound on 

broinination.’" , • ^ ^ • 

(2) Kthyl ciiiehoiiinitte when eonfleiisifd with ethyl acetate in^tlii^ 
, presence of sodium ethoxido yields ethyl ^piiiioloylacefeite,* 

the bioiiio-de'^ivatiye of winch sues the bromo-ketone on 
hydrolvsis.'" ^ • . 

.• V* ■ N .. 


\ / \ 



t'N 


CO.Cll, 


N . 

A/.' . 

COClljBr 


■ • I .t •! 


t'OjEt 


COCHjCOiKt. ' ■ C'Ot^HBrCO.Et 


On coinWisiiie qiiinoyl 0 ,-brolliuinel^) 1 kVtoiie with piiinary and 
secondary amines, aminoketoiies arc obtained of the general foimu* 
winch yield aiiniKJ-alcohol.s of the gt^ieral 
fowiiifla C,lb,X.ClI(01I).CII...NKB| on, reduatiqu. "• Tha close 


, iyi7,yto. 
A. KiiuC- 


m 1! t' Ueward and O. Chick, C»!m (in, I hrigu , WIT, 89, Cll!, ./ , 
m A. Kuufumim, H IVjcr and M. Kiinklor, VKr., 11112, 46, .XJW i 

46, 'ft i Vcr;n. Ch.n.nf:br. 
P. Rabo, K. Fasteruack uuJ K.. Kimller, Ber.^ 1917, 50, 144 
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Structural resemblance to quinine of sulj^tanccs'synthesised* by tkesfe' 
methods is shown by the formulm piven below—< 

' ‘ ^ /fx'' 

1 I CH, C'H^ XUl t’ILCH, 


MeO' 


... '-I I J 

cii(on) cii cib-tri-j 

\n/ , 


Quinine 


:\IcO' 




N 


CH 

I \, 

CII.. CH.. ' 


I 


C1I(()1I)CII.. Clb. CII. 

/.'F 

a-(;-M(.th().\y(|nliiol_W-/^i'il'eii(bn<irtliy 1 alrohol. 


It is inti.resting; to note that the whole serie.s of aminoiilcohbls, 
prepared in thi.sway, wen. Iiiylily toxic to ’nfusoiia, paraina'cia, etc., 
but only sliylitly so to nnln. ^ 


Cl.UCOCIDES. 

Little work on th<^ natnr illy-oe( iirniie y'liieosules lias byen puoiisnea 
during the period undi'r ri'viow, but several pajiers on llie preparatiofi 
of synthetic glncoaiiles have upptiired. The fact that the jiatural 
glucosidoa.arc usually more acl've [ihy.sioldgically than their hydrolytic 
products had led to (.ycpuiy as to w'u.tljer, conversely, glucosides of 
enhanced iihy.sioh.gieal acti'-ity can be prejiared from medicinal 
substances. The s'tartmg'material for such .synthese.s is aeetobromo- 
gluoose, for which au imiiroved method of ]irej>aration has boon 
described.'” The general meihod em|)loyed has been the condensation 
Ci this substance with a compound containing a rcactixc hydrogen 
.atom, for example an alcohol, jihenol, carboxylic acid, or inline, in the 
ptesonoc of alkaU, ii'id subsequent removal of the acetyl-groups fr,om 
the condensation produr/.- by hydrolysis. -In tnis way morphine- 
gluooside,”* dihydrocnproine-glncoside,*'* and cephaeline-glucoside*** 
havt* been prepared, but they do not appear to have any advantages 

*U E. Fischer, Brr , 1910, 49, ^)84, 

n» c. Msiuiith, AimtUn. 1912, 394,^223; J., 1912, 1199. 

n* P. Karrer, Her., 1910. 49, lliW." '. 

»» P. Karrer, Ser., 1910, 49, 2057; J., 1910, 1177. 
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'oV«r the jJarent compdunds. J^urino-^iucosides,**’ .^iich uMhoojdiylline- 
glucoside, *re obtained they claimed to bu more M)hibk% 

less goisonoiis, ^id luo^t* palatal)lc tlian the parent suh.''taiie*s, but it 
*does«not jippedr tluit Uieir plivsieloL'ieal a(;t]\ily is enhaneed. Con¬ 
densation prodjiet^ of aeetedfromoLdma^se with 2-plien\hpnnuline-4- 
carboxyhc ueid (atophanj >ni^d >alieylie ae*d hiuc alM> bei^\ ol)tu]ned» 

• but 80 far it iias nftt lieen p(>'"<ilile to remove (he aer|\ 1 ^1 cups from the 
^C8ultln^uc('4y^J:!ueo>^ui^'s wjtliuut elYaefnm furt In*r •iT'.ivairi'. 

By modifyin.i; thcNmetliAd so fliat tie* <-on(l«‘ii-a(ion js rlTeeted by 
moang of quinoline in tin' p]ae^ of alkali, il has Ikm-o jH)''Ml)h‘,to isohAo 
both*the a- and /kbyiiis of phenyl-ajid niejithyb<_^ueosKles. and (• 
prepare*resoreinvf-/ki:luensi<|(‘ in a ^nipni\<‘d urld'” Mifre- 

ove/, the syntheses of (/- and / nt.indeh)nitnh^-;ilm'o>-!dr,'-» wlneh^arc 
identiifal witli .sam!)uiii;iiin and a h\tbo!\tu- product of ain\j:dalin 
re8])eclividy.liave i>een elleefed bva ''Uit ahlo adaptat nui < t he met liod.'“ 
In manv natural ehieosides. 1 lie •.diiew'-e- 1 t^idiie* is aWaehed fo the 
•^cmamdei of the*molecule*throULdi a Mili'liur atom, for in.stane<‘ in tfie . 
case of sinieiin, the ■aluc'^'-uh' of mu-taid seeds* '! his hauls mteiest to 
recent work on tin* syntheVis *of L^lino-ides of this t\pe. Ktliylthicf- 
gliicosid*^ (11) wiav la** prepared jnuu e|if*osi--(‘t hy imen a pi al (l)f tlie 
*c6ndeiftatmn [iroduet o| 'aiueose and iiieiea^tAm i'V irearmeut with 
one moleetile of niercuu*’ elilorkh*.>*5 


.. {')• 




lleCb 


CH.2-on-CH(()n)'(lii’(.'ii((iit)-(d(()H)'(;ii'.sT';t -i.ki.s iia i+iici 

(II) ■ ’ • 

• • 

Another intert‘slim_' preparatnm is that <d a disaeidiaride jn which 
the sulphur at^un links together two arodue^. '1 his ^jubHtance, 

termed thion'iotrelialosiq is fonmal by the lution of aeelohroinofjlueoso** 
on potassiura sulphiiAs and suhsefpient removal of tin* acetyl proftps. * 
Sele^ot^trehalose can be jirepared iti a himdjr m;u>ne|;V^* • 

K FiHcluT and It. llclfcricli, t, 47. 240 . ./ , !‘H t, 2i7. Farl-eufabr. 

Torin F. Itayer )ind Co , tier ?»t 2>y0U< (RUd) , lUlo, *>20 • ^ 

P. Knrrer, Ber., 11)17, 60, K22 ^ 

'» E. Fisehcr and L von MerliH, ihi^, 1010, 49^ 2*^12; , 11)17, 303; 

E. Fwchei* and M. Bergi(mnn,*i)/e/ , 11)17, 60, 711 • 

fi.*Fi 0 clier and M. Bergmann, xh\d , ^^‘91 ^ 11)17, 12HH. 

>» W. Schneider and J Sepp, ibid , IftlO.^O, 2054 
»» W. Schneider and F. \l>ede, xbid., 11)17, 60, 793 
* • ♦ 
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Chrysauwhin. 

(joiiiu\i‘i(;iul tlirysarobin, which i.s ^isod in'the trciitmeht of v/irioua, 
skin iiiMiMse«, is a uiixtuie of derivatives^ of tiuitliracene 'in varying 
proporliuns. The separation yt the constdueiils is ddlieult, and the 
processes employed are liatile to effect ejiitneies in the substances. It 
is therefore not m-irpmsing that different invcs(iea‘tu''s gjve different’ 
aceoiints of its cdnipositioii. ■ , ' 

F. Tulin an/l 11. W. 1!. Clower'” isolated fiom three samples of 
commercial chrysarobin, ' • 

' ' ' A'my. • 

chrysopliaholaiilhranol (liOlCtiHslT 1 ''C'i,IfjMe(011) iO —60/ 

. ■ \cii—/ 


chrysopliauol (chryso- 
phanic acid) ... 


(110)C',.ll3 




CJF.\le(011) 


about 5/ 


dehydroemodin- ,0 

ahtliraiiol mono- {llF)(iMe())Ci,lI'.>/ [ >0 \Ci,lleMe(OII) 13-11/ 
methyl ether ... ' 


emodinaiithianol 
monometliyl ether 


aiud emoihii mono- 
methyl ether 


(ll())(.^leU)C,,l^../^"^)T■a^Me(0H‘)^2i 

dl- 

(HO)(Me())0,dl/ ^C,ill.jMe{OH) about 2/ 

X'o/ 


In soiue.sample.s ararobinol and emod’i. were also found. ' 
Dehy(l.''oeiuodiiianthranol mcnomethyl ether, which formed so large a 
proportion of tlig material, was a new compound to which the formula 
given above was attributed. Un heating with, hydriodic acid it gave 
emodinaiitiiranol, whilst chromic acid o.xidised it to emodiii inonomethyl 
ether. The substaiicu has since been isolated from commercial 
chrysarobin by R. Kder‘“* employing two different methods. By one, 
commercial chrysarobin was o-xidised by air in alkaline solution, and 
gave 18 /' of this constituent, together with cliry.sophanol (2^ /) and 
emodiii moiiometliylether (10/), the latter twe having been foV'med 
from the corresponding anthranols ,()y oxidation; 0-2/ of emodin 
was also found to be presiut. ’ 

By tbe second mttbod, comipetcial cbrysarobiii was acetylated or 
benzoylated to prevent oxidation of its constituents during the 
- . . ■ & 

m CAfin. Soc. TrLns., 1912, l6l, ZOO-j J., 1912, 263. 

'» Arch. Phann. 1915 863 1; 1916,864, 1; J., 1915,681 1917, 1027. 
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■ sejfftration, and was* thus fi)uud to contain clirvMiiilianolanthranol, 
emodiii rhonomcthyi other, deliylrojanodinantliranol nionoinet livl 
ethej, and A'lncjdin (or.Mnodinanthianol). My tlii'. nn'thod ftder was 
unable U> defect chry^ophjuiol, clirysarobdl, or .uarolnnol. 

0. He.sse^-*,wifi nnahlo to isolate dyh\ilniennulin.uitliranol numo- 
metliylether from comnivni’ii|l ehr_\.saidliim'|ircilMli|\ owiiiv to hi.s use 
of an unsuitably! ftrethod by uliieh it was eliaiic'd yo eiiiodinaiUhranol, 
but found the following eoni-tituenls in three sainplos*: 


Clirysophanolantlnayo! 

t'hrvsoiihanol 

lOinodin, ... . . .... 

Kmodm nionoinet hy let her 

Kmodm anthranol 

Kmodina nthranoy,monomethyl 

Chry.s.irobol ... , «... 


:i:i • ' 

s * 

1 


‘I hei 


1 . 

•(I 
.1- !i 
I'.i do 
2i) 2;> 

17 


A synthetic product, 1.8-dihydjo.'tyanthianol. is stated to havh a* 
much more energetic ajtion upon the skin than its. loner hoinologue, 
chrysophanolanthranol, aial Itas been introduced into medicine uudtr 
the naige “ cignolin.’d'"' , 


• The I’uxoEN'T I’riS'ciiu.k.s on (Ii.ngeh. . 

^ it has beendound'’* that the pungent ]iiiii(*iple id einci'i- ‘ gingcrol ” 
— tl) —is aiconden.sat loll piodilct of (i-heptaldeh_\»ile and lower aliphatic 
aldehydes with l;diydroxy-:i-niethoxyphe^}lelhyl methyl ketone, which 

is called “ gineerone ” (I>,). • • # . • • 

^ • • 

t.'H, Clli Ct) C'll(t)/0 |CIld„-Cll, * flhi Cll.. CUMe 


'Olle 




OH* 


OH 


II. 


The letter substuiioe, which also has pungent ^i[ojH*rtKS; has»bt'en' 
pr^arocl .syuthetici^ly by two nictliods' '' RJiicli ar/ticscribod in the 
contemporary Annual Report the Ciimiiicul i^ooicUy. It may be 

• * * • 

1917, 413, 350; J., iyi7, ^ ^ , 

1 ’. G. Cauii, Dermatol. U^ocheittc/v‘.,€\iiQ, No ti-H; /, 5 (J 5 , 

Lapworth, (Mm.) If. K. Pearson, ^ncl A Royle, Chem. tSoc. Tram 
1917, 111, 777; X, l!>n. 10(J2. • 

’* H. Nomura, (in/., 761); J., 1917*, lUoli; A. Liipwofth and F. II, Wykes 
»itU, 790; 1917, 10^3.' 
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noted that “ jqingerol ” haa also been isola/ed—in ^he form of its melfcjll' 
other— from grains of paradisq. *'• 

4 ' * 


Animal Products an'd Allik*.) C’rtMPouNDs. ' • 

Pituitarif'fjland. -All the *t^u!rapouticull\irU.e.Hil extracts of the posterior 
lobe of the hy|K)plni'is cf^ebri are found to contain Recoijdary albumosea 
and possibly j)olyjSi*ptides, which account‘fully-for the l)?arc*t‘and the 
Pauly ri'av.tiouf^and for the huvo-rotatory jiowev of tlu'se extracts. 
“ Hypoplrysin *’ is not a solution of the is(»lated active substances o£« 
the pituitary ;^hin(i, liut a ihixtivre of albumoses ?.nd jiossibly polypep¬ 
tides witli Varyiuji: and unknown amounts of active and inaftive 
conftituents'of the ^ * 

Thyroid (jliinil. 'Some further jiarticulars of th.e isolation, chemical 
propertif's, and ‘physioloj.ocal action Oi*^ ihe active constituent of the 
thyroid {iland* ari‘‘ yiv»“i\. This ‘sulistancf*, which was thought 
pnjviouslv**® tOjlx' a di-iododiliydfoxvindolc, is now found to contain 
65 % of iodim* and to have a probable moh'cuUr weight 586 ; it causes 
hyperthyroidism when giyen in exc(\s>ive iloses 

Suprarvnol (jVind. 'Phe discovery of the consi it iit ion* of adrenaline, 
and latfif, liarger and Oi'ilc’a woik on the relation la'tween chemicai 
constitution axl plivslological action of the jihi'nyl.ilkylami’ioH, has led 
to •the preparation of alkylammrs substituted by nuclei other than 
benzene. 'I'heir workgind also t,hat on the glvoxalinealkylamines lialU 
been revi«‘wcd recently,'*’ whilst ^c'w work on aromatie alkylamincB 
hi^s been ciaijned out with deivatiyes of liydniuhme and naphthalene. 

2-Amin(i-2-metli \ Ihydrintlene "(1) '\m is 'Ijound tc* have a greater effect 
in raising the bloi^l-pressiire .Hum 

its isomend^'s 11, 111, qnd IV were prepared for com])ari.son. 


CH. 

oic 

/■\/\' ' 


1 1 '^C'McNH,. 

1 1 \ 

k A /k 

\ .A /' 


diu 


a) 


, ClICHeNB. 

(ID 


E. K. Nelson,.7’, 1017, 30, UC6; J". 1917,^1063. 
J. J. Abel und C. IVneoffi, Froc. Nal. At ad. Sri, 1917, 3, 607. ^ 
E O; lieiKltilk J. Amer. Assor., ltH5, 64 , 2012. 

■« K. C. KcndnU<J^. Siol. Cie'm .Syir, 29, 20 

F. L. rymnn, Chem. Soc. 2'rans., 1917, 111, 1103. 
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CH, I 

/\. 

0 % 

(HI) .. , 
* CIU 


CH,. 


X'UCII,^, 

■V 

CHj 

(IV) 


HOl. 


X'.neNH, 


^ Cll, 

(V) 


t)ll 

(.VI) 


These proved to liavr a jSinol.ir action m a ijii iidifativc sen.-^e, hut 
II was muoli weakt'r than f. ^'Ur introtiucfion of .1 plft-nohc Indroxyl 
^roup into T, givui;.! the .siilijlanci- V, was^iot ifia-onifamed hy an increase 
in yhysioIoLOiail ai.'tion.*’" * 

4 -]Iydroxy-l*/^-anuno#*th \ Inaplilhalene (VI), jm'pared for ('oin)iaiison 
with p-hydroxy-/^-[)lH'nylet liyl.unin**, pioved tg he only sliolil ly active. 

, -r’The fact that nieotime acid (pvii(hne-2-carljoxy]ie acid) 

*is frequently encnuntmcd m the .vean h l^or'vftainincs has lei^ K. ]{. 
Williams'*® P) inv*‘Mt iuate t he ant men ri tic itropei t it-sof imuiv derivatives 
of pyridine. V<>^t of thnn [iroved To he ii^ictivo hut the*vaiiety«of 
a^hydroxypyridin'* which ci vstalli'-es iij needh-s l^ad a curative action. 
The saiije author and A Sci(lclP*'*clainl aNo that adenine acquires 
antineuntic pioj>ertie:v ^^ll^‘n fn-ated j\ it li •sodnim etln^xide.* A. Hardeji 
and S. S. Zilva,**^ iio\tever,^h^V(>heen unaMe confirm tlif* curative 
properties of either a-hydroxypyridim* or adenine,,t}.*atcd as described 
by these authors. * 


Ks.skxtial pILS. 

» 

A useful revii-'w of tlie manufacturing operations employed in the 
produotiioa of natural and .syntlietic p(ufnnie.s has been f;iven,'‘’.aDd 

* ' 

'** J. V. Braiin, O. Krubor iiiiA E Duijriger, 49, 2r(^2; J. v. Braun 

and Z Koehler, (tut, 1917, 60, o6; J V,Bi*(Un and E Dauzii^dr,^>id , 286; J 
1817,234. * 

A Windaus and I) Berntli.en-Buehny, lAt./, 1120.* ^ 

J. Biol. Chem , 1910, 26, 437 ; J , 1910, 942 , 

1910, 20, 431 , 1910, 11.30 f • 

'« Biochem J, 1917, 11, 172 ; J., liU7, t0>}i 
‘".Per/, and E-tseal. OU'Rec., 1917, 8, 116. 
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a description of the lesser known constituents of pesential oils, suctnw 
myrcenc, cuminol, and methyl nonyl, ketone, hfs been published.“• 
The redatfon between odour and chemical constitution has beyn discussed 
ijenerally by H. J. Prins,;** and as applied to aldchjde.s by £. G. 
Rndelifte.'t" The last p.aper deals with alijiliatic aldehvde.», which are 
also the subject of anotliei. article, whili^ an account of aromatic 
ahlehyde.s and ketones emjiloyed in ])er£imery ha.s .also appeared. 
The odours of lanzyl ))henyletliyl, jihenylprojiyl, au;l ciunamyl 
alcohols, gcraiiiol and citronellol, togetlier with thpse of their formates, 
act-fates, pj-opionales. butyrates, and valerates have been describe^ and 
compared,whiUt (he prcs-essy.s of the manufacture of lonone from 
eitral have been inve^liuat'il.'"' The reo-nt syntlifses of fin.ohone, 
fenckene, am], santene .ur bi jelly de.scrjbed in the contemporary Anilual 
Itejjort of the <'lii'i..iieat Society for 1917. kittle new infoimatinn on 
the u.se of essentc.il oils and allied products hfi medieme i.s forthcoming, 
but it may be noted that me|jliylh-pti'nime appears to be a bettor 
,'pri'-ventativ(' of lice than aiiisol,' '' aji aipieons solution of thynud is an 
ellieient dentifi'iee,'wlr.lst essence of einnamon is a valuable propfiy- 
lavtic in measles and (lerman measles.The st.indards for cs.sential 
oils r.i the new United States I’harmaeopo-ia.have been critically 
o-vamine,)!.'''' , , ’ 

r ' 

/’p,;/- F.ssJnt Oil JF-r , 8, IJ. 

"■ ./, liH7, ‘)I2 

//.f./ . (!5 « '' 

. . OS . 

‘ I, G Katlt hll,^ ;^72„2'.H 

ir J IVins anil S Srh«-ir/, iZ-it/., 11)10, 7, 0:U 
‘ " II , J , 1!)I7, 100 

>?' - 

Mi'i H F Ooodiich, Tint Mn! J., HAiml, 11)17, t7.t. 
ih3 Druiiiinon*’, fAu/, 1) .limp, 11)17, 70 t . 

iVr/’. nxl (hk Jin- , 11)10,7, 21)0 



rHOTO(iKAl'lIIC**.M»VTEi;iA!.S A^’l) ri;()C'KSJ»ES;. 

Uv I? ,V. Storu, M.S(' 

Ilfl'nl U'l. 

iA.par^rom work on tin; prodiicUon mihI jicrfocting of a safisf.n tory^ 
colour cinematop-.'^pli procc^^. it i,s proliMilc, j.hat the i^iu-f pj^oto^o-a]iljic 
eifor^in tlie past eighteen months lias l)e(‘n to\\ar<K the nnproven^'nt 
of fticUioils jiartiAiilatly a'lapte<l to prof)h'in 5 of the war Kvactly 
w’hat has heen accnniplnlu'ij in llii'j ilireetion is not ytn di-'closed to 
the general ])ul>]ie, althoUL^h soi^u* indications have Ixaei gi\eii ir the 
form of spetial photogiaphs h as tho'^b .■'hown .if (he fan exlnhun^i 
of ^}ie3io\al hhotoyr.iphie Sni lety. * 

On the wliole the g»>ncral in.innfaoturing eomlnlonN lia\e heei^ 
getting gradually nioje .uid mou* dillieull, altli^mgh in xoin<‘ <lna\ti<'iis 
there hag heen* an ea4'nirnt. Ilroimdes, which re.n lied a^niaxiinum 
♦price of alMHit’Jo" peril* m !!♦!(>, h.ivo set(lfj<^ <h*wn again t<f ahout 
5s. ])cr lb., wjiilc sil\ (“r, which reached a na-onl prh*e of juii o^ver K 6*1.^ 
per oz. troy, has <!i opp<‘il .ig.mi to .-'oniew hat, ne.n m- it ^ nortnal pi n5‘. 
(■k)l(*l ehIoii<le on tin' o(h<a h.uid has increase<l in prn (' hv about li.o b 
' (Tclaiui and all kinib of p.i[)('r h.i\ (' liecn inciting steadily ^(.iner and 
dearer, aVd-’oeing to tlieir ow*n p.arlicnlai^ < ii(ninstances tlj- yianntac; 
turers have found dilbynlA'* lu m^iftit;i1ning» ih^-ir former ttandard. 
The condition of the glass inafhet has < omjielled m.iniii.n (urci 'v t<» make 
tisc of reiio\ated neg.iiUe gl.is»v d’he geiieraheirecl df thi* entry of the 
United St.ato^ into the war is noL*yet fully c\idenl, but it apiiears 
highly probabii' th.at suiijilies of .some of (Ik* i .aw materials wull be still 
more restricted. * • ^ 

The general posiiipn on sonn' smaller tliongh essential points iias 
improved greatly In a<ldiiion to inetol .substitutes^ metol itself ijhow' 
hoin^ pro<luced, in tlu^ country as well a.s />-afijinophcnol, which latter 
IS also being made in Uamufa ; Australi.i'*tlie maimfjieture of pyio- 
gallic acid and amidol has bee*i nhd’fertaken by a depaffment of tjie 
government. The po^ition in enemy countries [s not Known with 
certainty, but the patented process of ?ape- tp resftscitate old develoyier* 

» a ’ ♦ • 

4 

Boardof Trade J., Aug. .'U, lOlG; «/., 'Alft, U-t4. 

Ger. Pat. 2y52hC,191ti * J. 1917 238. 
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by the rtilditioM of allcili is suggestive. Stheripg® improveo barjjtjvl 
coated papers tiy a further coating of albumen, and Luppo-Cramor^ 
makes tile suggestion to improve pkeking papeys \>y impregnation with 
manganese dfoxule, ‘ _ 

'I’lio i)rodu( tion of sensitising dVes to lat^ilact tho.se in general use 
before tin! «ar has been suc(’'e.s5fully accomplished by \V. J, Popo,^ 
under whose din.stion are now being made /dr Ilford Limited, sonsitol 
retl and green ((Jefiuan pin.ieyanol and pinave;-dol) and a new sensi- 
tiser, seusilol viohd, in addition to i^rythro^syi and a number of dyes 
ustid for making photogr.i|)tiic light tilter;^. These' are being used both 
in this country and in the I'nited States.'' 

*1 ' r- . • , 

N.nu.t Tivn Pudiii'.ssi'.s. 

'I'here is little <i[ actu.d progress to 'record in negative processes. 
Tlie atleni|it tc, imi"..ise I'le et'eili'.e sjiecd ol .\-ray pl.ites is being 
,'m;ble in several direetions biil.no scr'ioiis.ehaiice can ,is yet be re|)orted. 
linker' incrc.ises X ray speed by the Use of tyo niteii.sifying screens, 
oho in front ol the lilni, veiy transpai'ent to'X-r.iys, and one behind the 
film i'ess trainspareiit ; Kilwards' for the .same pin pose pioposes, to coat 
celluloid lilni on both sn.'es with ennilsion. Paris and Picard" havd 
extended their patent wiih re')ieel to phosphoresient substances to 
include the'use ol phosphorescent 'cine sulphide as a substratum screen, 
a liliii of gelatinous aliiiiiin.i being precipitated on the sulphide to 
prevent cont.icL with the sensitise ro.iting. 

La Koiigcy'" h.is patented the piodii don ol a spei nd I'legativo 
palter bv I'igil-leniper.'ituie caleiidei.'iig and p.essure .uid lliidsoid' the 
process of using an ord'niarv white p.iper or laid foi negat ive put poses, 
]irints being obtaii'"ir by rellected light. So.sna and lliedehaeh'- have 
c.\tended thhir list of dyes ii.sed to ]ir.'iciit dark-room fog, Xc., toiiiilude 
phoiiolphth.deiu, which turns red in alk.thne dewloper.s—ii process very 
^imilar in i'irinci[ile,to the old niiilhod of using a dye in the developer. 

’ flor. Pat 21l,').')02, 101:!, ./, PUT, 1)011. 

■1 /’/ini', hill . I'.lln, llrtl. 1.1,'Z n/e/dc Chun., ItU 7, Ref f 21! ; ,/ 11117,1)05. ' 

'■ y, 11117. 1111!.^ 
t P/iof ./. 1017. H0-t22 

/ Kug. Pal. I7(i!l2, ItU.'), ./, 11117, IIW. 

F.iig P.'it llllllil, I'.Uf', J, Itils.T.iA. 

,11 Aildilioii to I'r Pat 1771711, J, Itlfl), lilt), 

Knu Pl.t tO.MOl), lull) ; 11117,')02t). 

u Kiig. Pal t.t.-)ll, llli.'i ; .7 , lUlli, ISU) 

Ger. Pftt. 2U272,), lUlu; J., 1011), 1082. 
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4P7 


. . Sjove/alof the proecj'ses of nianipiilation liave reoeiteil coiisiilenihle 
attention. ^Crabtree,'-' of tlio*Koilnk K’e^e.iteli I ..itioraloi v* Ii.-h .i iMpi'i- 
on development at-liiitli teinpi'iMtur>< sifih .i.-i .ii-e fun|iicn» iiiatropnal 
’ eoun'Jrie,'!. '^jii.eliief li.irdeninpaoent^ ;ue foi in.din, .iliini^ and ehnane 
alum, ivhnh may be eai])l<ned liefi>te, dniifly, or after dexelopinent , 
the metlnrd recbmmended lx to use a ,1 .fiiriyi>|i)ienol ile\eli>|»er, wliieh 
causes very little ,sm ellinj* o:‘ the eel.iUii,‘bvlleued In ,i pl.nn lixiny 
bath, a eliromC' .Inm tlvino bath, or .1 foim.dm lixin* batli .e eordnii: to 

C ) ' J ' • ~ 

^ the temperature In tin.evpeiinieiilx tlb b (.'I.') (') *\i,i.s i.ikeii .is the 
maximum wliieh need be considered. .\ii uiloiosinia' ijellio.f of iisinj; 
« twj^oliitioii develojier is yiven.by Noitli,'' who tie.its the filite lirst 
with the solution of lediuer and then vtilh'tht' .dU.d* ,i method whufl 

crtect iimler >intalfle i oiiflitioiis df rev!Miniii.i: iIk' <u'ns<T [laits 
and allnwiii^' full df lliu 'liijlit 

;'-rhe[iylen(.*ilianum' or<juinol with .iininoniuiiit him idc‘ ■ im roinimcndiMl 
as (ie\ elop(M’ wdicn liiu“ii<‘vs of or uti is iho -iutilt s,)l \ rut aftion 

of these .siilistaiiccs on the <ilv(‘i sail as usi loy in f nis ddoiinui. K(»cli 
anj (In Prel,'* liowever, attnliuti’ Lhr elh'. L to a dtw cjojniii'iit of part 
only of the silver liromrle <^ranul<-. Ih-cw stei‘‘ patmiis (.hi' U''»* of (he 
same <lcvoloper, eomlniu'd w ith intrilo, foi tier ('htjnin’iil ol a w idc i.inife 
of exposures , lioth .suhstarues uc!** of (•oijr''<' known alia'.idy a.s'’pre¬ 
ventives of reversal when present in the lilmd inny exjm-vure , 

Rossd“ the prodii'lion of stellai images' rcioniineni.is the use of a 
ipiinol ami alkali hydioxnle develojer as elean eut i?nao,>s, a* 

pra^'tico in ayueement with that of jdo.ess woikers In this eon- 
nection some eKjKUiiueiits of ('anip’'‘e]i>* vnd 'ruiiier 'aie interestinj^. 
The former, hy mi'asuiyiiients-of spei troyi ani'-, ohtained sniajler readings 
for the separation of j-nr-f'fd h;ies tliaii wci'-given tiy Itowlaijfl’.s ta])lo*s. 
Tlie latter gift a siindar elleet in crossed images of a^ia^'Can wlien tho 
lines approached witlnn a cfTtain hmiting dhitaiue ;tnd suggests some 
mutual ofVect between the images , nl would he interesting^,o know' to 
what extent t]iis etfei t could he e\pl;nne<l \>v di.stiirhance of the mas 
centres of slightly separated images hy lea-on of 4he oveflajijfiiig o 


Coiprounication N'o. ^2 from KaBtman K^ituk KrBPiirch laboratory 
lOi:^ G55-Go0; 1918. 2U , * .• 

Photoffraphi/, 1917/3--4. - .» 

‘‘ Lumiere and Seyewetz, f'hni. Kofr. I'hnf lOlU^I-on. 

" P*v« , lOl'i, ■'■cio-'i'to. .'Cl .0/, 11117, .VI) “■ 

‘1 Eng Vat., 0331, 1!)1.5 I'llfi, iKl7 , 

Commuoication No. 47 from Eaettnarf Kodak Ropfai^eb Laboralorj. 
lU17..e29. 

Lick Obflcrv Hull. [No 281], inui. 28 39, Sci Ain , 1917, 19. 

V Roy. Astronom 80c, M. N. 77, lOfV, G19-021. ISci. Ahtt , 1917, 896 
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• , < ( • . 
the friegca between them, and also whether an ^actual slight aispUpe- 

ment of the lines towards one another is produced in the d(^’ing of the 
plates hp r(#ison of the hardetiingtof Ae iilni^between the lines as com¬ 
pared with ^hat on either side. « ' 

Hochstotter*' has p>iten*led a cdmhined fievoloping and h*\“ing bath 
which cofitaitis thiosidplnye htrl glycerin, with citrate apparently as 
rostrainer, c. < < ^ 

The general ipidstion of (l.\ing and w^sliingthas been ^o.xaniined by 
Elsden'-'and War'wn k. ' The formyr detfcijipi.ied the rate removal. 
()/thiosnfphato<from a gelatin film by .‘jncteseive washings iind found 
no cvidebce of adsorption. The acWial time necessary for co1?\plet« 
removal will of courS)i' dbpcnd Upon tlu^ amount'of t^|iosulphate present 
but chiefly njmn the i.ate at whicli e(piilibriuin is attained belwee»v. the 
film and tin' washing uapT, t^iis being a fiiiiction of the nature ^of the 
gelatin film ami Uuii[ieraliire Warwiek found tbe same general rule to 
a[iply and exani'incd also tlie beliaviour of |ia|ier8, w here the absorbent 
ba.se eoiiiplieales the prubrimi, tlnd ttie nietliod of washing in running^ 
Wirter. Ill a fiv'tlier paper W'arwifk-' considers the rate of removal of 
the silver salt by iliiosiiliiliate,, the iionii.al hvv being again followed 
I’lio rate is dependent oij the .strength of tlie hypo solution, a maximum 
being reached at about 10 . '’and a zeio rate at'saturatlpn pufiit. lie 
used iw silvhir siilplude'trnt method for estimating the quantity of' 
silver. Ills .goner.d'eoiicliision a!) to the eorrectiicss of the ailvice 
usually gi'/eii to lix for tiyiee as king as is re(|iiirod to “clear” the film 
is combated by the Editor of tlie Pluitographic .lournal of Americal^’''' 
who found that tlioroiigli ly isliing I’ompletely removed all the silver 
from jilates taken from the fixing bath hiimediyitely all tifi'biSity liad 
ilisapjieafeif. • ' ' ' ' ' . 

Woinhandlor and Simpson,-'' patent a iii'ethod of destroying thiosul¬ 
phate and .salts Of weak--‘sulphur acids by means of liypuchlorite 
produced the elcctriilysi.s of sOilium chloride solution containing 
prints or negatives. • . , 

j- Bniiihri'ilge-" recMiiinieiids t'lio'perniaiigaiiatc test lus the most delicate 
for fhiosulpliate, an indication heiiig given by degi'ulation of tint even 
at a'diliitioii of 1 in 15,000,000; the mercurous nitrate test is more 
atroclod by common impiititios and indicates onlyi'ip to f in 2,000,b00. 

.»> US I'at r.O'Iltg, I'lli!; J, 1SI17; lOJ." , 

I’M. J ,.,1017, ilO-tll, J , 11117, .lot. 

^ From Amfrican Jthoto^graphi/ Jit, J , 1917, 261--4 ; J, 1917, 009. 

• From Amf‘nran PH afor/rapfn, 1917 B. J., 1917, 1)17 -620; J., 1918, 39i. 

" i'll,,!. 1917, 171-'172. 

“ US. Pat. 132.|,98t,'1917 i J., l'Jl7;6C0. 

Photogfaphy, 1917^ SI. 



FHOTtKlRAPinC MWERIAI.S^ND '*0 

' tff con8i(lcra])U* anu)*ini of lyscussiou lias oentrtvl round tjioprftpertiea 
of various feduciug >.(4ulion'^, a <ii'^idcrayini lioin*; a roduvor having an 
^c‘flo(;tj)ropo*tion;il to tin;«K'plli of*mi.i:'e. Huso and fBUowing 

tip a «ug^«sti(nf of Heck,- ' oxaininod tlio I'H’ocl of onijdn'iiod |H>rni!lu- 
ganato and ]>orfjulphato, aiul aHo tliat (d jivpnrhlorUo/'' Ivoth roducors 
being nearly proporliunal^^ I'oohor an?\ W itittu-sioin** havtf oxaniined 
the action of iodii*e botli alono and ODinbinod with ihiouroa ;uid with 
cyanide )i th»y give al'Jia gt^ioi.d HasMlic-UbHi uf^^plu' best known 
'reducers. (ireen.iP''p\anfm<-d mi'rtuios <'f t Ino^ulpliate .uid porsulpbato> 
whicl^arc inudi sti-aduu yi ftoi^on ihati jx'ivtilpli.uo al<uti>. Hoar'^-’oaHa 
atteiftion to the piosoMing aotiort»nf poia'-jium broipido, manna, an(|^ 
glucose •on ferri(^’antd«‘ Suutl'4’ locorumond'^ aminoiuo- 

co}>j1?r suljihalo in jilaoo of fiTnoyaiiuh; imw vli.il tin* latter i:% so 
ex'penmve. * ^ 

A paper l>y Crabtree'’ describes tiu- \ .iri.ainn of flash pt)\sders with 
their composition, both as to t!*e*ni^'t.il .uid Hie uxyli'^er used, with the 
►tineness of division of tin- metal aml^wilL the .arrangement wtuui fin^i. » 
A fhixture containing so'lium o\alate, red ^plii)s[>}nt'us, u metayic * 
powder sucii as magnesium i»r mixturduf magni‘>iuin and .iluminiuu^ 
and a substance such :yj sliontium iiiLr.Ue,^^ jinlonte<r''' by him fo^ the 
Jiastniiirf Kod.tfv Co. 

Wedekind'^ has pateiitid the um‘ of ,m«ita*ls sm fi a.s zir^mium, 
thorium, anfl titanium, mivt'il with their iiitraieB or ehhnal^'s, fyr tln^ 
proiluetion of tiinokcless and (jdnurles^ ll.i'h-}^)W<iels. * • 

C'owthei^*’ has (‘xamiiied the ehemii.il r(“aoln4ns involved in the 
chromiuju intensitication pr<^e(“,ss lirst sugg^^led liy Kder and afterwards , 
modiiied and expanded 1 )V^ TijHT ami CaiMiegie m I'Jpb. jN'itli I'Meris 
original formula in wh^oh .a Ip^Jliej* piojiorlufli od acid is usefl than in 
any of the mudilications suggcste‘l and wipch li^a*]^ to only slight 
inten.sification, there Joes not appieir to be i^n^' chromiiag compouml 
attached to the bleached image. In the casi^of the other threy fonnulto 
given )>y Pij^er ami Carnegie, wlien; ,flic Intensiticatioi^ obtained 
• 

• 

J. Franlflui J,n/ , *91(;, Ji ./ , I'.llll, .-.Sd M2 . ./ . 19111. 

191(1, 391-99.1. 

B J , 1917,•! 13. » , 

Z. KU'J, Vhnt , 1917, 1-1(1; .7 , li^lH, 91*. 

” I*hof(>ffraj}hi/, 1917, 305. ‘ * 

“ I’hot.J, 191(1, 1«4. 

« B. J., 191(1, .774 
» /Ij./', 1917, 39 32 

» ITS. I’ttt. 1310037, 1917, J, 1917, lli'A* 

« Oer. Pat. 2<W99», 1914; J., l<J10,»llS<t, * 

“ J., 1916, 817. 
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incrcasiw as the proportion of acid is reduced, th^ amount ofr attacjifd. 

chromium also increases ; in the extreme case this appears t^ bo partly 
chromiuti hydroxide an<l partly clfromium trioxiue,‘the latter impart¬ 
ing a hrown.colour, and in the other cases only the hyUpQXide. • 

* • # , ■ ' 

lVi.srriv’E 1 ’ri)(;kssj;s. 

The eui>ply of_plutirium is still too limited for it to.be available for 
photographic purfiosos General Thayer^'' is ,Hf.id to ha^e dfscovored 
a considetablo fj,iurcc of it in the Adironilacks, hut that has not yet 
materialised. The i’latinotyi'e Company have introduced “ I’ailadio^ 
typo ” in which [itdlujlmni iS used to give eflfects rory similar to those of 
platinum, alid the use of paTladiiim as a toning agent for collodictn gaper 
faefiitated by a bath' which" contains ammonium chloride, sodium 
glycollate, and su(*cinic acid and does not recpiire a special fixing bath, 
has been recoiiimonded by Valeiita.^ ThcMattor has also investigated 
the pfopertie.s of .saUs of diglyqillatAfcri'ic acid" from which an excellent 
blue [irinling paper can bo obtaiBcd, but bf poor keeping qualities.' 
Valenta'- also draws atttiition to the fact tha^ Sulzberger’s patenf on 
flic use of ferrooyanide (mentioned in the last report) was forestalled by 
Fox*Talbot in l.‘<;i9 anil that the process w.a.s. nientiqnod in Edor’s 
Handbpeh." , . ‘ ‘ 

Strasaer” has worked Oiit'a toning method with the use of Schlippe’s 
'salt; ' Schitring" has improved ,his original selenium toning bath. 
Nietz and lluae''' have worked out in some detail the 'po.saibilitiou pf 
obtaining sepia toiK* by the (esq of strongly restrained* developers. 
Very few pppers give good tones by this jirucess ; the best^ remits are 
6bt.aine(r,by a cllloro-quinol 'Kvetpper cojitainyig bromide and meta- 
bisulphito anil necessitating an iiicrcW'‘o^ exposuhu of from 75 to 100 
times that requinid'by npiiii.al developers. . 

Spitzer and WilheliA"' have pati^ited a combined toning and fixing 
bath containing tellurqus or telluric acid or their salts along with 
^thiosulphate. , ’ . 

Two patents for transfer processes have been brought out, one by 

I’M J. .lin'd., 1017, -tSC. 

*" Krom i’toL A'orr. A. .1;, 1017, 80 

*' From I'/Ki/lCorr. II. ./.,‘l»17, 7p. * 

' « From I’M. Korr. M. J.', 1017, 81 ; Ani. K«p , 1, .302 
' *• I’M. Ullndtch , lOtO, 3a-36. Chem. Zeit., 1910, Kep. 304; J., 1916, 1035. 

« tier. Tut. 290009,'T014i J., ion! Olh. 

^ Commuiucation .No. 63 fc-om Kastman Kodak Research Laborator'/v ‘*5- 
' 1917, 497-499;’*^., 19|8, 2U. < , 

Ger. Pat. 292352,1914; J., 1910, 1083. 
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hi!*' for film in which coconut oil soapistho chief stripping agent, and 
one by Kchtand MnWleton*"foi*pajjpr, asiiig paraffin wax'., A tonsfero- 
typa.,bro!ni«lo pppor on shnilar Hues has been intruiluciMl by the Kodak 

Co. • .. , » 

In process ami ftliied work, Hull, Snutb^^iiul I'urner*'* lia\;o a paper 
on some of the intriciule'k^iie Ii;ilf-tone protc'-s I'i-'lieiuhuion the 
phott)graphic en^avin^ of rollers for int.iulio pnIlt^^^^ ami Cr.ahtree''’ 
on the i»lvantagc of luing vitrie ami o\;ihc a* els n'-spet lively in tho 
preparation of zinc ami aTifniinuiih jilates for litliogiajil^s l)»)r)iin " has 
j)ater 4 e(l the use of a Iwilf-tffne screen compos,d of Mtmll •lentii'ufiu* 
grains, preferably eolouretl (see also ts,nu»Is^i^ . ^A*in Kej). 1 , . 10 . 1 ^. 

Rieder* obtains ifti intaglio printing smfaM*by forniing <l screen surftice 
in iJlchromatcd (ish glue ami getting a p«stti\c fiver that eamilehoiic 
;ui(l aJ^phalt; ()rans,''‘ bir eas,* of uuie. (ion, (“iriuts (»n emulsion eoatful 
on :i serrated surfai c of ifiie •ty^te ot a 1 a'\ \ ^iieeii 4111 eelluloid or 

celluloid on glass. * • „ • • • 

Meadway '’ uses a mixt^ire of Iiahuie and a whiti* met.il, wfth* 

ruWx'T as adhesive, as eo.Uing fora pioje* tioii ;• le.ai, wftile Bebhingtifii'''’ 
coats a support sueh as gkus, gelatin, or waxed paper witli a dull blii^- 
coloure<l solution and.projeets on to that ►ide* tin* audieiiee fating tlie 
ether «i?le. * • • * • 

An interesting account is given hy. Warltnrg*" o^the w ork of NIeissling 
on the use of dyessucli as erythrosine^ami ;uiiamiiie as liarth^iniLi^igent.s 
in the earbon*:iml gum pi'iH esses, .an ellet t kthnli is attiibutisl to the 
fojmatioii *f formalin The eryj-lirosui prepat.tftnuis aie saul to bo 
quite o^ial to bliose containjpg liichroniatT; and to havi; lietler keeping 
(Qualities. 

Colour Hkockssks anu CiKi-pMAroqn/rnY. 

♦ * • _ 

Three-colour einemato^ra})h metbuds hav<‘ In^Un prodma-ti in America. 

The Technicolor-''^ process, introtlucetl hy^a eympany burned to work 
• • 

« U S Pat. 1181772 , lUHi; J , I'-Hr,, ’ 

« Kna Pat ) 2 ll<ll, ipi. 7 ; ./, liH'i, 

" J'iof ii, P,(i 7 , 

,/, P,il(>, 421 -a 
S‘ Communication lA. -48 from Koetnoiii K'.cIlA Kc.carch I.ul.oiiitorj i ' 
^VonA-,!!.//»■/, 11117 , I l»f 7 , ww 

“ Eng Put. 7 .'> 4 ), l!ll.7| Ji 
« Eng Pat 8:1.77, 11114 , ■/. mill, 7.74 
” Eng Pat ItiOlP, PJ 1 . 7 ; J, mill, • 

“jets. Pat 12101 . 74 , lUlT"; J, 11 ( 17 , Wl! . 

“ Eng. Pat 104711 , 11110 ; B X, mi 7 ,^i 5 V 

(1 ..Amoto-i’Ao/oyr'i/iAca,^ Jan , 11117 ; B ,/., 11 ( 17 , 110 ; 7 (^, 1917 , 304 . 

^ B J, 1917 , Colaur.S^fUment^ 41 -4 ). 
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the Cflmstoek is a two-colour .'Klclitivcj method, the in*g6s 

being suiierjpwed on the scroop. The,taking apparatii.s ia a single lens 
camera V'ith a spoi ial form of griil' mirror for.divisioii^of tlie hgh^; the^ 
projection enmora inclmloj as a rogist *ring^dovu'o two Pofraefing plates,^ 
one in each hoam, and pivot/d on axes at r'lglit'angJos.^ The' rnzma-'" 
proeoHH of tdu; I’anoliroinotioii Co., h.asisl oij ^iho patent.s of ^\ old and 
iMajnu' and Kelly .and Kaloigh, uses four ovi rlapjiing colour tiltors in 
the taking c.anhira and in the iirojoction cantera li.is tiijo mjin liltors 
each with smaller sections of adilVewnt l oiii.t' inserlod an oraiigo-roiL 
f-ith magenta Sogmenis and a lilue greeo witli liliio segments, ^ho full 
,/lctailsof the th^d jiroeesii"" are niffto hand hut it would appear » 
have hoen Jirought out hyntlie KastniMi Kodak Co it uses a tto-coloiir 

siuglc lilm ^positive, w.'lli tlie,eolonis ..ppoMte sides of the sanlVjilm. 

'Phe printing is ^hnie ftom a lolour solei tion negative with two 
alternating selj ol pn tures, a dec n e ol ,len(|-.es and [irisnis projei ting at 
the stone tiim; imagvs of Uvo (onse;nfive pietiiies one on either side of 
ttlie positive, (‘Hell side of vchieli is sl.ained to prevent action of eithej 
Itght on hotli rtliiis. 1 * 

• A large nnmlier of iKitenls have I.. ■k'''''"' details in 

couneetioii willi lolonr pioeesses. One of the iiiost interesting is that 
of Szer.epanik and 1 kilirnli" for the hleaihoiit proeeK-, ap|4ied for.in 
191.'!;* particulars ar'e.giren of^ the dyes and seiisitisers used. 
. Gark'grilV.er''" covers a steroosi-opic jiroeess in whic li the p.-Lrs of picture! 
are in compleinentary eoloius. 'Ihailey"'has a melhoil of stereo-yine 
matogr.ajihy, using two t.ikingaanieras ,Old two negative^ from wlilcl 

a single positive is oht,lined ; a special clewing apparatus is^'eijuired 
.■WilkiiiMm*,'''.lones,"'' Ives," i Kss,;"' and'h’ox'" '(ccitli Kiii'emaeolor) al 
use vari*atioiis of very siildl.ir nu'th<al.s'of oht.Li'niijg ami cumhiiung twe 
or three colonr3'in4inntipg' 'I'he Brewster h'llni t'o " ‘ u.ses an adsorhen 
silver halide, fo*rmed. liy tin' aetion ol ;■ Ii.tlogen and^ a halidi 
such as iodine in potas.smni iodide. t'liristeiisen"’ extend 

‘ • t 

i?. j\ U)17, Supph uK , 1 t 

JiSf ,V^\~, ' *'• 

V Khr. Vat. 20 :«H 1 , I'.ltli , H. ,/ , IIUII, Ce/oiir Unjiiilnm-ul , O .tC 
«>Eng. Tat. ipilMiU, Itllli ;/(•/, ini7, It.'il. 

“ Kiig. I’at. II ./. i'.ti7, tati. _ 

^ J> J . ItUtf, Colour ljuppli nil "I, -ti I'l 
“ Eng l’atritV>;iS(), liiK) i.ot, lufj, nt.'c. , 

*®® US. I*^t9. 1 ISHtiaO, IlUO, ilsit 12 1711 n, 11117; J , Itllti, till", and llllS, tllA. 

« U S. l“at. 122,‘>2tA.!dt7 , ./■■ imV, t'd'-l. 

» U.H. I'at r2cl7.‘i27."r,lUi 1 .7 , l‘.>17, IM. ■ . • 

“ Kng.l'att lixwn nil.-,; /( /,^ 1 > 117 . liOtiand tliU US I'at 121.t9th,191i 

o 1U17 -103. * * * 

'•'* I'r.'vut. 481141), 1910 ■, J., 1917, 04 Eng Vat. 10:1890, 1910; J., 1917, 354. 
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Bis^method of taking ailvania';e of variations in the jwrosi^' of .a 
ilevetopeil •film, to thg tiso of s|>(^'ial tillijij; mili^lances in the living hath. 
Thojaitoid'.has^several ^intents in lonncetion with tlie jirftiting of 
positive.s,, inWililing the n.«e of’a |iliolo.nii‘;h.uu\al piiinltng film ami 
spci'ial (levieesj far registering films m^^rmling. Shoiroeks'-' has a 
method of staining ill twoAolours at one uper.itiun . .1 tiUn with two 
3 ets of alternating pictures, one of wlueh h.is l.efii lileaelied, is 

pa.sse«l yiroii^li*a batif eontainin^" a il\(‘ suv li ^lii-Mlaimiie, wliich 
stains tlu' bleaeheil nirtt.vt*s kmI, aim] fci i u yanule iitr.ite, ^s^iuh stains 
the i^ibleaclu-il pictures jfliu’-*:i eeii. • ^ • 

* Ift tlic uiabing of inuUu uloun*i> s<Tf'j‘ns ,!‘um man-,' lias a pn>eess yf 
wtcuin^ colouro(^transparent tlfreads. SeliI*'U"iu‘r-' u-es a,sin|^!(' layer 
of jl^rtides, coalesoenei' beiii^ pioilucetl b\' e\p<,t'ure to :i •AoJ.vent \ayour, 
KitsiAB’ ’obtains very liiu* parte b's })\ sjirayui;^ a ''ylulion of a eolloitl 
into a lianleinng or eo.iujuliitiULt \.ipoui, t , ej l.ii in iipo toniialin, and 
larltoir*’^t't.s a tw o-t oioiir ■'I fe^ri J>\ a lu-l « oatiyy; in yiie (oioir t>f a 
sinote layer of jiartides, to.iluikt o\t'r tlii> with a staineil ]>i< lii‘oiniit(% 
filiti, exposing tlirongli the badv, and de\el*>piiig, \^iiih leaves *1110* 
interstices tilled with tlfe .^,»H'npd eoalur'' • 

Walker,” for lli<‘^ I le^^ I \ es ('i>i poi ant>n.» ii'e.-. a ivtleitiiig ^iirror 
/:oate<J ^'ith ;* du hroic t oiii))ouiii! .'in li a> eti'vnie . I liero is ay a)i[irecial)!e 
gain in tlic total amount fd available liglil iviupautl vMth the normal 
retlocting iftirror winch c;uinot ntilist* mole than otj oi^ lly t\\o coni- 
pojient lights* * • * 

Miss Clri^cnoJ'' lloch^tetter amM*ier*oii,’’^ ,ind ellr" liave patented 
vaiicm^ methods of rentoaling (iliem.i• him-, tin; two foimer liy. 
mechanical means, tliv lagt by nieay-^ laeipnT Jve.s^^,*pr >(ect.'-i tjie, 
aen.sitivo surface obtiXi hbujkt' .i*vai iii^h ol*gn:<i ilamar, removed before 
dovelopment. Lovejoy,*-' for the Ka^t m:?u J\o<iali (.'ft , uses a eomposite 
base, the parts of wliiali are upi^o^ilely i-le(die*! by thus 


■' Eni; r.its aino, 11)15; saoo, 1015 , Too'.iU, llllt;,*// ./, ItflO, r>s7 , 
11)10,1)07. * 

Eng Vift 111051,*11)17; ./, rtl7, i::uu 
L^S Put lllKi71H, IKIO, ]o;(5 

^ Ger. Pat. 3il)aooi,^yi4; J., IDHl, lusa. 

U.S. l^lt. l-’OOOUO, 1910 J., liyf. 101. 

Eng. Pat lluooa, 1917 ; •/., 1^17,*! 

'J Eng. Pat. 1100H9, 1917; J., 1917, 1195. 

Kng. Pat. 14095, 1915; Jt J., 19J0.*01. 

P U.s. Pat. 1192424, 1910; ./.. 1910, 9tA. 

«^feng. Pal. 70r.(i, ini.-,; will, 7.'il 
»' u.s. Pat. 1210344, liJ17, 1»P7, l/U 

“ U.a. Pat. 1232702, 1917 ; 10)7, luO.',. 
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avoiding tluMliingt-rs from this sonrco in the Iiatulling of ^sensitised 
filiiiH. llanchat^’ dries cinema filii^hy the j)re>snrc obtained hy passing 
it through a <^hniin of mercury. • *\ ^ 


'riii.nKiniiai. Ami 


i-Al'KlM^MK.M Al.. 


'I’lie sldijei I ot ^tlfo naLur(M)f the latent image has fiyen approached 
frajm several standpoints ('liannon'^' gives, fin aicouht dT some 
experiments e\tf#Mding over a period of Lwetity yeai’Tv showing the etTect 
of tinu! oh tin' latent image . loss ot^ densitv and veil are tlie«»:liief 
efieets , there was al.s*y soilic'ev nience of jihoto-relrogt ession in several 
of the expeiiments HoinoiKa'' dlscu'^ses tiu; difhaonce lietwe^n f^erri- 
eyatdth' amf reducing suh'-taiiees such as lerrocvanide, sul]iliite, and 
phenylglyi me in tifeii' elh'cN when plates rontaining them are ex^josed 
to ligli^ 'I'lici t'Is no \ is]hi(‘act ion m^l lie (?ne ease and a hlaekening 
^in^the oIIhus, and lloiiinlk.t usea tlii'i icsult to sU[)port the suhhromide 
' aiK^ ]iei'hromide,, foi mation theor\'^ (See also a fuither paper hy' 
Crowthei''" on the use di substituted y'-jilu-ii^ilenediamines.) On The 
other h.ind l’;«!do.i and Mervini,'’* from' tlleir work on temperature 
coellicients, eom lude tli.d llid formation of a latent imag*; is not due to 
a deeont[)osUion of the older Ag(’l Ag 4 - Cl. ' ^ 

Several interesting' papeis on the propel ties ot gelatin and its 
eolations fiave appealed. .Moc'Iler'"' give.s an account of some 
experiments showing tin* i.iniinated stiuetuie of jellies ahd .suppoit7in|' 
the theory of the liludialed |trucLiu'e of gelatin. AMs/g'‘‘has studied 
the viseosily of solutions of gelatin m a gL\*r eiin-w ater mixguref and its 
variation ♦with temjieralui^*, culicentiat[on, tte., He linds pennaneut 
loss of viscosity .'diovo 05 C, due to {uHial hyiTrolysis Below this 
point the change (d viscosity with temperature appeals to he final.in 
nature; lh(‘re is the change |K'odueed merely hy alteration of 
tomperatiiro such as is sliow/i hy all oidinary Inpuds, and the change 
produced'hy alteration of sllaicluie. The latter is, especially at low 
tenyieratures, much greater than the former, and occurs much more 
slow'ly. d'heto is for any temperature above the seltibg point an 
efpuhhrium visAjsity, uhii'h is, howeser, dmnnisliod at low teinperaVu’es 

« » 

4 ^^ BS Pat ld‘)!:o77, 1U17 . /,lt»17|9U 
./7;; Ht. 1917, tioi 
— Freui Phot J, 1917, ^ 

» J , 1919, S17-H20 ‘ , 

* *'> Alii R'Atcad 171 ; 1917, 47 
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KoHut'i Cfitm livihfj'te, 1915, 1 '.10, ./ .Vue Le<^thtr 2'radft Chem.^ 1917, 
V) .'.1, •! , IflT, 
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l)y stirring. Tlie Tfndull tlTect was also examined airtl the curves 
coMiicetiiig this aiul i^iiiperatuif, aj will as the curves'{or viscosity, 

I werc'iouiul to Us (juite cdutinuyyis, with iici hreak at the eetliiig pouit. 

• These rc»illts are (piite^iii agreemeut,with some ohtaiued fti the Ilford 
laboratories with aipieous solutions, showed from a, study of 

' viscosity and of melting.setting points that the pnTerties of a 
jelly as well .as Jiflise of a iKpiid gi'l.itm solution ai'j deiiimdimt on its 
previom^ hisfory and .tjie r.tte of att.lining cpiUriii iiim is much 
decreased with lowewiia oi ^tempe’ature , ohservations on anundiistrial 
^i^cale <iiave also shown that the s,ime is true of dry gelatin film, tfe 
pro|icrties of whuh de[iend both on tlia condumii^of •tlic soliitioii'fioi« 
whiijji if is made atid on the conduioiis of drfing. The patsiit of llfOrd 
Limited with Keiiwick and Stoii"' fur-the rii ovci v of, siUer fc'om 
weak^el.itin cniiilbions is also of uilere''t iiT this sonncition , one of 
the mctlicids lift'd depends ^pp.iianit iy on the iiuet.ietuin hetweeii the 
gel.itiii nelwoik and a eolloida r i^y 4r't\ Ijle f'jl nu''I Jiy tIi*‘ ililiitu4i of :i 
*inotallic salt iti a sli<;htly itikalitio l*;it li, tin* ituulioii imt lakiny: pkA:c^ 
witli ;i pL'rfiHitly fresh ^ehilm sulutiuii imi» .ihove Tert.un hinithi^ 
teinperaLui es. • i • 

Blitz,.-inil Mfltler'^ h;ivc .st'uUe'l the osmotic j'lrs-tUfe of 
tarioift gel.Hill sulutn»its ■•tinl amve at some ^•^uy•]u.snln^ as nmlet iilar 
weight atal eoinplexity. 'I’hey utmjiaiV for \arious gelatinn 

viseosity ami gohl valntt (the amoma of gelatin sfilulKui je<nint'<l to 
t a st.fmi.ii'l colloidal gohl solulKm* against precipitatKm hy 
ee*i.iu roajfi'iils). * • • 

has piililished «t,paper on iht* [iliysieal pui[iertie^v of plate* 
grains, in wliich st^mo • t;x<elh‘n{* phcttomieiogr.i[4is jife^giveii ai 
illustration. Theru*i.s gener^lty a*c)iaiige of ^Intpe am) an im rease of 
site of grain on dii\ch>pment, tlmugli* occa'i< o.idy the sliajie is 
retained; cases were afso fouml ^in whiuh <lt‘Vt'hipmenU of a giain 
started from several nut.ki. It would he interesting IQ know tin 
reasons for Pis CfnwlusiDii that the lialnie grains aie teliahedia 

for silver hvumiflo ami >dvtT lodult.- are h‘tih iliim>rphons (<*uhic am: 
hexagonal),* the kilter hmng hcx.igunal at normal tcmjierature^j,* tin 
foriior either enhie or licxagomd, in tlyj forfti yi ho.xagi^ial m 
triangular lamina;, ^i’ho ‘kfeelerj' piieiionieitun previously observed h)i 
Sohell’er was noticed only once, »then umler such •y,im!itions as^tr 

% * 

Kng P.ita KtTUSaml lOJKiS, llll.?, J, 1U17, 17 

phi^silc Chein , I'.llO, 7U5 71-. Chtm , 1910, , til//* JT 

1917,47 ^ ^ * * 

Commumculioii No pO from Kastiumi Kodak Rodcari,’}! Lalx>r.ifory ; 1) J 
1917, 532 -534, J.y IUI^^Ua. 
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auggOBt* an .entirely liilibrent explanation fropi that ailvancod* by 
Scheder, and.having no referpnee at,all to tln^ nature of'the latent 
image. ‘Koch and dti I’n'l,'.'’ in tlio iiivcBtigation alrpady, ment^gned, 
also maile .a»luiproscopical^ e.xaminatu)^ of silver hroftiide .^raias in 
variou.s jihotograidiic ]ilat(^,^ an(l the eirect on theip of e.\])Osure, 
development, and living. *, * 

Sai'giisa,'" in some work in the (rater of a •olcano, obtained 
lever.sal winch he,succeeded in tracing t<) sidphur dio.vnie ; t^ie effect 
was only temporary, disapjiearirig if •the jilatt.s w^'e kept several days, 
lie has P.vamintftl ahso the varying cll'ectf, o! (lill'erent coloured lights,'-'^ 
1 ^ 11(1 their comhiiiyd effects pii [iKoto*Paphie plates ; he does not apjteal 
to.have foiyiil any evidencp of the antagonism of ilKTcrent oohmra. 

4n important conln.lmtioM ,to the general siihjeet of photome%|y h 
the paper of IJeiiiyck"'on tone i-eprodnction. I!y a careful concidera- 
tiou of the (iirses of sensitiveness o/ Ijitli plates and jiapers hi 
indicates towh.it evteiit it is possihje totobtain a print having the saiiii 
- gpadation as the oiignial, and .fiso the pO'.sihdities of conipen.sating foi 
tlvi errors of the ncgatiye by the ipialities of the jirinting paiier. ^'lii 
general ipiestion as to what rehitionship it rs A'esirahle to have betweer 
tho scale of tTnies of the original and that of the reproduction, i 
problem which introduces both physiological amt • jisyAiylogicij 
phenotliena, also receiViJs consideration. A number of data an 
.collected ipidsirrangell respecting range of vision, degree \jf visibility 
CiHitrast, btc., at varying .'legree.^ of luminosity, and their bearing oi 
'the subject di.sciissisl along yith that of the niethoijs ordinari?; 
adopted by artists. » ® ^ 

liloclff" Has sliplied the pgssihl.e variafions which may occur in tin 
values dbtanied for .the' 11. & W spee'd iniinber of a ]>lato witl 
variations in the'copditions of experiment. He made exposures botl 
with an intensity'scalg (tvedge screen) and a .time scale (sector wheeb 
avoiding intermittency error in th5 latter ca.se by using only one slot 
revolution of tho whee?, wliiph was driven by clockworU Tho factor 
Actually reiiuircd Vo a.rrivc at the value of log t are tho composition c 
thadeveloper, the y (degree of develoinueiit) readied, the value of i/ (i 
SchK.przschild ’3 ride, I*/ -- li''/], for equal densities), tho natuixi of th 
exposure (time scale or i|lten.sity sc.ale) and .the acCial values of time an 
intensity. Thg variation (il speed w'ith developer is considerable, orti 
• giving tho highest numbei and glycin'tho lowest of those examinei 
« • 

’ • F , ' 

, Phi/s. .V’oc , ./‘roc., 1W7, 50-63. .Sci. Alt., 1917, 22.3. 

, ^ Math rhvt. .Soc,, TiAyo; rroc'-.V.tn.llS-mi A’cl. .14,., 1917, tei.*' 
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H 0 d the Variation with y is very marked iu some eases, {‘specially \\ilh 
high-speed plates hawng long undor-e\y<t.sm'e eurves. \\^ith sneh plates 
it is (juite comnioti witli^iioniiaf (t.c , to a y M afcout 1) to 

obttjn stBa/glit lino iiirve <or the whole of a iioryial vang» of 
exposurt's ; if deyelof^meiiT is carriiM far enough, liowever, llie noiinal 
curve becomes e\ ideiit. A sjieed imnllKb^litained from the'lirNt curve, 
whieli more m\‘n;ly repre*fm*w tiie working ^pred of the ]>lale, is much 
higlier^han^tlrt' true U. A •'jteed number (ibtaiiTed friun the see<'ud 
curve. One case aKdtj| yiVuilioyoil in liich Si )i\\ar/.scliihi’.'a rule was 
not obej-ed. • • , • * * • 

• Eaftoa and Mervini'^hnve d^Vcrnijncd the temperature *ct)ellicienls 
of sensitiveness j of *vanoU'> p^ite mnuisiof^s ;ftid* of eitrate paper 
omtflsioiH for a lange of lights of liiHVient toloms. 'I'lm foinier are 
the j^ame (I Co) for all the eoioitr- te'ted Jied, yellow •-leen, uolel, 
and white) but the latter^with white, liliie, and ultra violet light are 
1-16, 1-19, and I 07 ri-speetu^*!*' 

Hodgson"' has made a,preliminary hives*tig.il iftii int*o tin' spccd.'^ o^ 
jiWtes to X-raVH 'I'lie ^ubji'ct * preMMils some '^.ts ial ditlicujtie* 
because of the Muetuat^ng an^l mtci mitleiit nature of tlie ladiation as 
ordinarily pro<lueod and the results cilitainedyere only'intereomparalTle, 
^iio (Icftnite ^^ytandard of expnxiire being suggrsted. 'I'o ii\oT‘l the 
intermittem y dillii iilty the ino\ ing-plate evjK^ing de\ it i‘of .kmes was 
used and n steady output of X-ra\s was ohtAined by the use of a 
Coolidge tul^e d'he eunes oI>tained tlilb r/i om the usua Pligirt spee<i 
•(. irves in being iimro h\p<“rbulic in shape, m*ilh<*r straight line nvtf 
u’ver-exposure jierioils being evnteilt ^ 

Ool^befg"'' lias deterniineti the tendency to lialatlon hy*mea,surement 
of the fog jiroiluec^i on ?i ^lo^e^led paii of a jitue .s*urfonnded Yy 
exposed parts, making at *tlie •'anie tnye a eomp;|iison wedge-screen 
cx]) 0 surc. He lias* abo studied the anuJialation etlects of various 
suggested remedies and coniiinhi the pievalenL eonecfjition tliat a 
coloured lib*i between the sensitive fibn cnid sujijiort is' the most 
effective. ^Goldberg {loc. nf.) also suggested an iinjirov emeiil in Martin’s 
jihotomcti^r, replacing the usual j)uwerful lain]) by a small J^lowHatiip 
imde» the photometer table, the method has been tried m tlie*Ilford 
laCoraturies Avith decided iinprovemeiit •in the ra'\*ge of the instru¬ 
ment. 

Hitchiiie and Gilbcri'’*’ giv# a ueiauea utBcnpiion or me acveiojmicivt 


^ Communication No. from Ka-timm Kodak Htacareh Lakorator^’. */., 
I9f77 654- 057; J.y 1918, 39a. • ^ * 

* Ver, deut. Chemiker, Oct , 19Uy CAew., j910, 391; 1910, 12^0. 

« Phiii. J Amer., 191^, U9-153, 
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thermostat iit use iu the Ansco Rosearoti Laboratory. It is on*a 
comparativel^y largo scale and ilcc^ricjiHy heated nut) contrf^lled. The 
developing vosael is an arrangement of two <ooneentiv^ cylinder^ the ^ 
developer bofng•circulated.by iiicays ot a ])ynip from insi’lc to oiftsido «■ 
of the iryier cylinder, onouter face of whiMi >he plates are 
suspended.* '• • 

Luckiesld*^^ sugg^!8ts the use as a correetnm liltcr‘In >])eetrograp]iie 
work of a spectrogram phu-eil in correi i* p)i-,itivn on tlio^platl during 
exposure.. Ibalgsen ami W'llsey"" liTive iafchl.itt^l the a^liial <lensity'*’ 
r(?liuirc«T «t any*'j)oiut of Mieh a lilter, giten the light intensity the ^ 
speed of the jilatuat^that, |MUtit.' Tlfe'^dio n e sntij r.s, lu)\\ e\er, fron'i the 
defect in gr«-ting insti'urm-rtts (hat (lif; eilect of 'Mal!teied whfte light 
becMues inig-h more |ai)mnmet'd, e^j)ellaliy on (he thinner jiarts of*the 
filter, ami for tliat ri'aM)*/! it was ahaud'»ned in the llttu'd laixjrJltories 
in favour of «i evlour eorrei iuui liltiu’ plaeedtlx twisai the source of light 
and the slit. , , « r * * *' 

' *The adaptahility of the eyi* lo\,ar\iiig dV-gns'.-. of illumination ha^ 
bet^n stmlied ib soim* olelad hv Nuttiim’"' and beeves"” of *'the 
Eastman Kodak Co. They have maih; i;uao(itativ(.‘ estimations of the 
rotitk'il sensitiveness umfer ditlenuit condition', and of the v.ination in 
pupillary area. Tlie foriiuw is mm h tlie iimre imjioitaht in cr.a]>ling^ 
the eye to accommodate Usrif to extremes of lumiiio.sity, tlie total 
•rangedieim; about 1 to 1,000,000 ; accommodation is much more rapid 
in*goiug from a weak ligh'L to a strung light than iii the reverse jiroox.'s^s. 
'The range of puiiillaiy are.i is'alM)U,^ 1 to IG, and aecontmodatioii if , 
• made in this respect almost fnstantaneoudy. ^ * 

* Wood''-'* Vas oVtiuned phofogua)r)lts of Ji^ute? and iSatui-u through 

infra-red, ultra-violet, yellow, and vhilet*"Alters.*’lb* used for the ultra¬ 
violet filter broimne va|^Hmi' hem. in thKlvne.s§ with a ihm lilter, of 
potassium q/iromate. ' < " 

A very full description is given hy Jhh-r"'^ of s<jme ot the newer 
sensitising dyes, including (fi<v;.inin A, wliuh sensitises fo the red and 
?nfra-red as far as S.hO/i/g pinadirome him; ami violet, aifd (tinaeyanol 
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Jsiroph(/i.\/^, lOH!, Set -t/ir, 19Ui, :IH7 

, # *'** Communicrfiion No 42 from Kaatluali Keseao-h Lal)oratoiy Phot J 

1910, I'Ki ^ 

1910, OtS.* , » i ' 

• Communication No. o2 f/om Ifasimau Kodak'^llesoarch L.ihoratorj', *7^ J, 

• 1917, 415-41^. 

Attrophi/S. J., lOfli, ;n0-;il9. .sVi Jhs , 191('., ;iS9. 

From A'orr^ P J., 1917, Colour ^uppleme^t^ S. , 
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A ^'as*ii«ed by MoissiuT’'^'* for'tlio prcp.-irAation of red- .and i«fra-reib 
sensitive pjates in lii''*exaniination of the spectr.il lines of a nnnd)er of 
dilFercnt elements in fliis region. • • • • 

dTic efTccf photographje j>lates 

been oxAniiiicd by lo* Iki'iiti,'"' loiitimiuij; tbo 

work of Kiiioslnt.'i ami ikcuti, on liiii'* tiSs- .^niiilar to t)i^^ of Salmi 
(see .-fnT>. JUp, ai 1). • 

Colour ])hot(>gra|)h''J).i\»• Imto t.iken 1>\ Nuho|s*\»<f the ])hosj)hor- 
esccnce of metalii'- sii lr.ky^,V 1, ('^siihniiltfd till' '-iiipimles !•> a strong 
intermittent iilmnin?iti«*n r\.uninr<! tlu in m tin* internMltetu-^js. 

,-lnte;^trng [.In^tograph-.* iia\r .o blainr.l l.y llydr'"'^ and Iry' 

Wilson"" of air-\^aM'^ and imo ijic oiolr . lili J » 


Ann d I'.lli'i, SO|ls jl.l Tm >-< I'llT, 07 ^ S 

'"7 /Vo/ I/.;./,, I'lin, IL'O 111 .s.-* (/i.lolli, I'l-, 

A}ii /Vo/ s,„- /Vo. , I'ln;, I'll I'lW, .',r, * 

IW Fn>Dl Srunt^Jl' .iirnttCit^ ll •/, V*'*’. t-*-' 

** Frotii iJamrra Craft Jl ■! . l‘U(i, ..ne .”'0 
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